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DIABETES AND PREGNANCY 
STRICT CONTROL OF DIABETES AND CONSERVATIVE OBSTETRIC MANAGEMENT 


By E. BRANDSTRUP, G. JORGENSEN & J. PEDERSEN 


The foetal mortality in diabetic pregnancies is 
still high, and there is some disagreement as to 
the best treatment. The role of sex endocrine 
therapy and of the strict compensation of dia- 
betes and the maternal hyperglycaemia has not 
been settled, nor has the indication for Caesarean 
section. 

In January 1946 we started a series at Lying-in 
Department B with the following principles of 
treatment: strict control of the diabetes and con- 
servative obstetrical management — including 
termination of pregnancy when the foetal weight 
was judged to be ca. 3500 gm. —, carried out by 
a few doctors. This is a most intensive treatment 
along classical lines. 

Here we will give an outline of our treatment 
and some of our results during the 8 years 1946 
—1953. 


LONG-TERM AND SHORT-TERM CASES 

Our scheme for control of the pregnant diabetic 
is as follows: During the first few months am- 
bulatory control every three weeks, and from the 
fifth month weekly. About eight weeks before the 
calculated term the patient is hospitalized and 
remains in the department until delivery, which 
is generally induced about 3 weeks before term. 

Now we have not been able to follow this 
scheme for all the patients as many of them have 
From Lying-in Department B, Rigshospitalet, Copen- 
hagen. (Head: Prof. E. Brandstrup.) 
Presented by appointment to the International Con- 
gress on Gynecology and Obstetrics, Geneva July 26 
to 31, 1954. 
Supported by grants from Landsforeningen for Sukker- 
syge and Statens almindelige Videnskabsfond. 


applied too late in pregnancy. Therefore, we have 
divided the material into two groups according 
to the stage of pregnancy at which the patient 
first applied to the clinic. This occurs at ex- 
tremely varying stages as the department receives 
patients with all kinds of obstetrie complications 
without selection and many as emergency cases. 
A few diabetics attend from the very first months 
of pregnancy, others not until they are in labour. 
All those who were seen at a minimum of 53 days 
before calculated term will be called long-term 
treated (1.t.) patients, those who were not seen 
until later will be called short-term treated (sh. t.) 
patients. There are the following exceptions; pa- 
tients who according to the time of their first 
application were designated as 1. t. cases are trans- 
ferred to sh.t. if they were in preecoma when 
first seen; or if the foetus died within a week or 
delivery took place within a week of the first 
application (1, 2). 


Table 1. 
Survey of the material. 
Rigshospitalet Copenhagen Lying-in Department B 
1946—1953. 





Diabetic group. 





Number 
Total 8 
of Long-term Short-term 
treated treated 
enen 161 73 102 
Pregnancies ………. 189 78 111 
en en 192 80 112 





Weight limit: 1000 gm. 


Table 1 gives a survey of our material: 161 
mothers went through 189 pregnancies and were 
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delivered of 192 babies weighing 1000 gm. or 
more. The material is divided into 1. t. cases and 
sh. t. cases, comprising 80 and 112 babies re- 
spectively. 

The most important difference between the 
lt. and sh.t. group is the length of treatment in 
the Department B. 78 % of 1.t. but only 10 % of 
sh. t. patients had had a continuous stay in hospi- 
tal of 30 days or longer immediately before deli- 
very, or — in another way — the 1.t. patients 
were treated as in-patients on average for the last 
45 days before delivery, the sh.t. patients for 
only the last 15 days. 


TREATMENT OF IN-PATIENTS 

All cases were treated in the same way, obste- 
trically and medically, but medically for varying 
periods of time, as has been mentioned. 

Our aim in the treatment is: the best possible 
chemical control of diabetes by diet and plenty 
of insulin. The diet contains about 1900 calories, 
200 gm. carbohydrate, 90 gm. protein and 80 gm. 
fat. On in-patients 4 blood sugar values are deter- 
mined daily. We have made calculations for the 
first 18 1.t. patients. They were treated on an 
average for 52 successive days up to delivery. 
During this time the daily average for each mother 
varied from 108—167 mg %. The common average 
was 133 mg %. The average daily dose of insulin 
is 70 i. u. Nearly always we use Protamin insulin 
Retard — (N.P.H. insulin) —- combined with 
regular insulin usually twice a day. 

To combat toxaemia, hydramnion and oedema 
table salt was restricted and the total amount of 
fluid kept down to 1000—1500 ml. 

»Sex endocrine therapy«, mercurial prepara- 
tions and ammonium chloride were never used. 

The ambulatory control of 1. t. patients and the 
daily treatment of all in-patients was conducted 
by one person (J.P). 

In most cases delivery is induced about 3 weeks 
before calculated term but the presence of compli- 
cations necessitated earlier delivery than that in 
some. Deliveries were induced by drugs and/or 
by rupture of the membranes in 75 % of cases. 
Caesarean section was made in only 8 %, where- 
as 17 % went into labour spontaneously. The ob- 
stetric management is conducted by only a few 
obstetricians under the supervision of one of us 
(E. B). 

The newborn babies are placed in incubators 
and given oxygen, warmth, and humidity, as a 
routine for the first 24 hours. During this period 
all the babies are fasted (1, 3). A paediatrician 
is called when needed. 


SEVERITY AND COMPLICATIONS OF DIABETES 

Table 2 shows the severity and the complica- 
tions of diabetes as well as the incidence of pri- 
miparae. The diabetics are classified according 
to the system of Priscilla White. We have 





been forced to omit her group E,‚ as we have no 
information on the state of the pelvic arteries of 
our patients. 


Table 2. 
Severity and complications of diabetes and incidence 
of primiparae in long term and short term diabetics. 





Diabetic group. 








Total L.t. Sh. t 
White's classification 
Classes C+D+F .…....…. 64 % 65 % 62 % 
» En 32 % 33 % 32 % 
Diabetic retinitis .….…..…. 23 % 26 % 21 % 
Diabetic nephropathy 
(Pyelonephritis) .…………. 24 % 28 % 22 % 
Calcified arteries .….…..…. 5 % 8 % 4 % 
een een 44 % 37 % 49 % 





About two thirds are severe cases (White's 
classes C, D, E‚ F,). In all respects there is no 
major difference between the 1. t. and sh. t. groups 
and thus differences in the results in the two 
groups can be taken as expressions of the value 
of a strict medical treatment for a long time as 
compared to a short time during the later part of 
pregnancy. The sh.t. group is the control of the 
Lt. group. 


FOETAL MORTALITY 

The foetal mortality (Table 3) in the total ma- 
terial is 26 per cent. In previous years (1926— 
1945) the total mortality in our maternity hospi- 
tal was 38 % and thus there is a definite gain. 
This is due to a mortality of only 11 per cent in 
the 1. t. series, whereas the foetal mortality in 
the sh. t. series 36 % is unaltered. The total foetal 
mortality in our clinic is steadily falling owing 
to an increasing proportion of 1.t. cases and for 
the last two years is ca. 18 per cent. 


Table 3. 
Foetal mortality in long term and short term cases. 





Birth weight 1000 
gm. or more 


Birth weight 2500 
gm. or more 








Diabetic 
group Foetal loss Foetal loss 
No. of No. of 
babies No. oj, babies | No. °, 
Klk en 80 9 11 70 6 9 
eee AN 41 36 92 23 25 
Total ... 192 50 26 162 29 18 





If we exclude babies with a birth-weight under 
2500 gm. the figures in Table 3 are 9 and 25 per 
cent in the 1. t. and sh.t. series respectively. It is 
suggested that the results should always be given 
for the whole material and for babies weighing 
2500 gm. and more, as some clinics only super- 
vise the patients during the latter part of preg- 
nancy, and as the indications may vary for thera- 
peutic interruption made before the weight of 
2500 gm. is reached. 
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Table 4. 
Foetal loss in relation to stage of pregnancy. 





Weight (gm) 
1600 and more 





Diabetic 1000 —1550 Before labour en eme 
group — - 

Foetal loss Foetal loss n Foetal loss 

No. o | No. of No. of 
babies No. oy babies No. ° babies No. eo 
Ne eres 80 0 0 80 5 6 75 4 $ 
A 112 14 12 98 9 9 89 18 20 
DR seas 192 14 7 178 14 8 164 22 13 





An investigation of the foetal mortality in re- 
lation to W hite’s classification of diabetic preg- 
nancies has shown the foetal mortality to be 
considerably increased in class F but otherwise 
no consistent relations were found. 

It seemed to us of great interest to know at 
which time the foetal salvage due to our treatment 
occurs (Table 4). In this table a division line for 
weight was fixed at 1600 gm, as this was the 
lowest birth-weight in the present 1. t. series. The 
foetal loss of the sh.t. series in the weight group 
1000—1550 gm. is significantly higher than that 
of the 1.t. series. This is among other things due 
to coma and precoma of the sh.t. mothers. For 
the weight group 1600 gm. and over no significant 
difference can be shown between the 2 series 
during pregnancy. During labour and the first 
10 neonatal days the foetal mortality drops signi- 
ficantly from 20 in the sh. t. to 5 per cent in the 
Lt. series. 

Thus the foetal mortality was only 5 per cent 
in Lt. cases, if the baby had a weight of at least 
1600 gm. and was alive when the pains set in. 
This shows, that the saby stands labour well if 
the mother has been submitted to long-term treat- 
ment. 

We must conclude that the intensive medical 
treatment during the later part of pregnancy is of 
supreme importance for the foetal survival. 


Table 5. 
Foetal loss in relation to method of delivery. 
Material: 151 babies alive at onset of labour and 
weighing 2500 gm. or more. 





Incidence Foetal loss 





Method 
No. %e No. %o 
Caesarean section 16 10 0 (0) 
Spontaneous ……….….……. 80 53 8 10 
ai esseohe 36 24 6 16 
Other Methods .……………. 19 13 4 (21) 
ES EERE 151 100 18 12 





The foetal mortality in relation to the method 
used for termination of labour appears from Table 
5. To clarify the problem the material is reduced 
including only babies alive at onset of labour and 





having a birth weight of 2500 gm. and more |. t. 
as well as sh. t. cases. 

In accordance with the great incidence of ob- 
stetrical complications (v.i.) the incidence of 
obstetrical interference is great in sh. t. as well as 
in 1. t. patients. There is no great difference in the 
two groups, especially as to spontaneous termina- 
tion and forceps cases. 

Our section rate is fairly low, 10 %, as com- 
pared to e.g. White, who reports 70 %. Our 
Caesarean sections were performed on purely 
obstetrical indications. So far our indications 
belong to 4 main groups: placenta preevia, dysto- 
cia with uterine spasms, severe toxaemia, or 
elderly patients without living children. 

Looking at the mortality rates it seems that 
possibly an increase of our section rate might 
lower the overall foetal mortality. However, it 
must be remembered that our sections will carry 
a foetal mortality (at this very moment it is 1 
in 20 cases) and that the overall foetal mortality 
in our Ì.t. group with a living infant as labour 
begins is only 5 per cent at present. (Table 4). 

We feel that one of our future tasks should be 
to define clearly the indications for Caesarean 
sections in our cases. We guess that the future 
section incidence will be about 15—20 per cent 
for our 1.t. treated cases, but are convinced that 
a performance of Caesarean section in the vast 
majority of the cases is not justified, as this hard- 
ly would lower the foetal mortality, but possibly 
add to the maternal mortality which for the 
moment is zero. 


THE OBSTETRICAL COMPLICATIONS 

The obstetrical complications which are typical 
for the diabetic parturient are hydramnios, tox- 
aemia, dystocia due to larger children (impacted 
shoulders). Others are inertia and threatening 
intrauterine asphyxia. We will consider the fre- 
quency of these complications and find out 
whether the frequency has been diminished 


through the 1. t. treatment. 

Table 6 shows the frequency of hydramnios in 
122 cases, in which the amniotic fluid has been 
carefully measured and estimated. This is in two 
thirds of all cases. More than one thousand grams 
of liquor amnii were found in nearly half of the 
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Table 6. 
Frequency of hydramnios. 





| | Amniotic water (ml) 


No. _— 
Diabetic ‚ Total > 1500 











group No, |exami- > 1000 
| ne ni 
‚ | No. 00 No. 0fo 
Kk waden 78 52 18 35 5 10 
Ko aes 111 70 36 51 21 30 
OR ns 189 122 54 44 26 21 





cases. More than fifteen hundred grams were 
found in one fifth of the cases. But when we 
compare the sh. t. with the 1. t. cases, we find that 
the 1.t. treatment has diminished the percentage 
of hydramnios, from 30 to 10 per cent. Moreover, 
we have found in a special series that the average 
amount of liquor amnii is 900 in 1.t. patients 
against 1500 cc for sh. t. patients. This shows that 
the 1. t. treatment has largely reduced the tenden- 
cy to hydramnios, but has not made it disappear 
(1, 4, 5). 

A preliminary investigation of toxaemia has 
been made. It concerns unclassified toxaemia, in- 
cluding toxaemia per se, hypertension and chron- 
ic nephritis with and without superimposed tox- 
aemia. It was found that 30 per cent of our diabet- 
ics displayed a toxaemia in mild or severe degree. 
One patient developed eclampsia. It was interest- 
ing to note, that the 1. t. group had the same total 
frequency as the sh.t. group, while the severe 
cases were less frequent in the 1.t. group, thus 
showing that we are unable to prevent the occur- 
rence of toxaemia, but to a certain degree we are 
able to prevent the development of severe cases. 

Complications during labour especially inertia 
and threatening intrauterine asphyxia (most often 
necessitating forceps after long labour) has the 
same frequency in the two groups, whereas im- 
pacted shoulders are less frequent in 1. t. patients. 
Thus the fact shown in Table 4, that 1. t. babies 
stand labour well, is not caused by a lower in- 
cidence of complications during delivery. 


FOETAL DEVELOPMENT 


We have tried to investigate the possible in- 
fluence of our treatment on the foetal develop- 
ment. We shall consider the weight and length of 


the babies and the blood sugar during the first 
neonatal day. 

Table 7 summarises the birth weight and length. 
The material comprises all infants of diabetic 
mothers with a known foetal age of 237 days or 
more, a total of 166 infants, 75 1. t. and 91 sh. t. 

We have succeeded in getting a normal average 
weight and length in our diabetics’ babies, but it 
is to be remembered, of course, that on average 
they are born 3 weeks before term. 

The table shows that our 1. t. babies on average 
weigh 190 gm less and are 0.8 cm shorter than 
the sh. t. babies. 


Table 7. 
Birth weight and length of infants. 
Diabetic material: 166 babies with a foetal age 
of 237 days or more. 





_— — — 
Weight Length | Foetal age No. of 














Infants | 

of (gm) (em) (days) babies 
Normals .…….……. 3532 51.0 280 2037 
Total diabetics 3480 50.9 260 166 
Sh. t. diabetics 3570 51.3 260 91 
L.t. diabetics. 3380 50.5 260 75 
Difference …… 190 0.8 
(sh. t.-1. t.) 





Although these differences between 1.t. and 
sh. t. babies are not statistically significant so far, 
we do not doubt that they are due to our 1. t. treat- 
ment. 

This is indicated by Table 8. The material is 
arranged in four groups according to the length 
of the last consecutive stay in the department 
before delivery. There is no overlapping of 
groups. The average length of gestation is the 
same in all groups, and the range is small. The 
average figures for length and weight show a 
steady increase from group to group. This means 
that when the duration of treatment increases, the 
weight and length of the foetus decrease, although 
to a moderate degree. (For futher details see J. 
Pedersen, acta endocrin. 1954 in press). 

As to the blood sugar during the first 24 hours 
of life under standard conditions, including ab- 
solute fasting, one of us (6) found: 1) an inverse 


Table 8. 
Infants’ weight and length at birth in relation to last consecutive stay of the mother in Department B. 
Length of pregnancy: 252—266 days. 








Consecutive stay 








Length (cm) 




















Weight 
Diabetic No. of (days) en. 
group infants 5 td aca EL 
Range Average Range Average infants Range Average 
Kel mee 19 9744 55 2750—4850 3500 15 47—55 50.3 
Bo win 24 43—32 36 2800—4100 3550 24 48—55 51.3 
EE soe 20 31—21 25 2700—4350 3655 19 48—53 51.5 
Bh. 4. …. 25 20—0 9 2850— 4600 3690 24 47—55 51.7 
88 970 30 2700—4850 3600 
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correlation between the mother’s blood sugar 
during latter part of pregnancy and the infant’s 
blood sugar during the first 24 hours, meaning 
a high blood sugar in the baby, if the mother’s 
blood sugar is kept down during pregnancy and 
2) a statistically significant higher blood sugar 
in Lt. babies than in sh.t. babies. This clearly 
demonstrates an effect of our 1. t. treatment. 
Furthermore we found no correlations between 
symptoms during the neonatal period and the 
infant’s blood sugar. Consequently glucose feed- 
ing during the neonatal period has not been 
practised in this department since 1945. 


DISCUSSION AND CONCLUSION 

It must be mandatory to procure reliable figures 
for the basal foetal mortality by an intensive 
classical treatment, before any additional form 
of proposed therapy is introduced. 

It is one of our aims to procure such figures. 
At present our overall foetal mortality (weight 
limit 1000 gm) has decreased from 38 to 18 per 
cent by application of our 1. t. treatment to an 
increasing number of cases. In the 1. t. series, 
now counting a hundred cases, the foetal mortality 
is only ca. 10 per cent and this mortality may be 
decreased somewhat, as some 1. t. babies have 
died from preventable causes. 

Our investigations suggest that what counts in 
the 1. t. treatment is the intensive medical treat- 
ment in hospital during the later part of pregnan- 
cy, conducted by a few, highly interested, persons. 
We are unable at present to tell precisely what 
happens to the babies, but the effect of our 1. t. 
treatment is that the babies are more like normal 


babies. Thus the 1. t. baby stands labour better, 
is smaller, has a higher blood sugar, a lower 
incidence of hydramnios, etc, than the sh. t. baby. 

The question naturally arises: May an extension 
of the strict control to the whole pregnancy give 
still better results? So far our material is too 
small to answer this. 


SUMMARY 


Since 1946 long-term treatment has been applied 
to diabetic pregnancies at Lving-in Department 
B, Rigshospitalet, Copenhagen. The principle is 
to treat the patients in hospital during the latter 
months of pregnancy by a few interested persons. 
The diabetes and all complications are regulated 
very meticulously, and pregnancy is terminated 
by conservative obstetric methods when the foetal 
weight is considered to be about 3500 gm. 

The effect of the treatment on foetal mortality, 
obstetrical complications and foetal development 
has been considered. The babies of mothers hav- 
ing had long-term treatment are more like normal 
babies. 
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TETANUS 
A CASE TREATED WITH ARTIFICIAL RESPIRATION DURING 17 DAYS 


By MOGENS BJORNEBOE, BJORN IBSEN and STEEN JOHNSEN 


The increasing understanding of the physiology 
and technique in artificial respiration has made 
it necessary to revise the treatment of many 
pathological conditions in which respiration is 
impaired. In the last few vears several reports 
have been published presenting excellent results 
in severe cases of tetanus. Tracheotomy, barbitu- 
rates, avertin, curarising drugs, and artificial 
ventilation have been used in different combina- 
tions. There have been variations in the treatment 
from case to case which urges the presentation of 
every case until more detailed information about 





From the Blegdam Hospital, Copenhagen. 
Chief: Prof. H. C. A. Lassen. 


the subject has been collected. Recently S hac k- 
leton (1) has given a survey of the literature to 
which we can refer. He presented a successful 
case. 

In May 1953 a severe case was treated by us 
with N20-0s anesthesia and artificial respiration 
under complete curarisation for 17 days. 


CASE REPORT 
May 9th, 1953 a ten year old previously healthy boy 
was admitted to the "”Blegdam Hospital”. He had 
scratched his left knee 6 days before, and had been 
treated in a surgical outpatient clinic, where he, due 
to some misunderstanding about an earlier vaccina- 
tion, only received an injection of tetanus vaccine. 








130 DANISH MEDICAL BULLETIN 





Vol 1 no5 








Five days later he complained of stiffness in the 
neck and the back. 

At admission he had trismus, light risus sardonicus, 
increased tonus in the legs and marked stiffness of the 
neck and the back. His general condition was good. 
Temperature normal. 

The wound was excised, (clostridium tetani was 
demonstrated in this tissue at ”Statens Serum Insti- 
tut”). Tetanus antitoxin 15.000 internat. units were 
given intravenously and 5.000 í. u. around the wound. 
Antibiotic treatment was started with penicillin. 

For the next 2 days the temperature was rising and 
the condition became worse in spite of various sedatives 
(diagram). Convulsions developed and became fre- 
quent and severe. Avertin rectally was tried, but the 
enema was expelled immediately. Nembutal intra- 
muscularly and myanesin through a stomach-tube were 
given. Secretions were accumulating in the airway in 
spite of suction and drainage. 

A tracheotomy was performed under cyclopropane 
anesthesia and intubation. In spite of all this his 
condition was getting worse. On the 4th day he was 


cyanotic, in opisthotonus with continous convulsions, 
deeply comatosc with a temperature of 40,6° C and a 
pulse rate of 160. 


At this point it was felt that a radical change of 
treatment was urgently necessary since the boy ob- 
viously was moribund. 

May 13th at midnight the patient was given 50 % 
nitrous-oxide-oxygen anesthesia with a flow of 4 1. 
pr. minute. He was completely curarised with d-tubo- 
curare. Manual artificial ventilation with intermit- 
tent positive pressure was easily performed through 
a to and fro absorber system connected to the cuffed 
tracheotomy tube. 


During the first night the temperature and pulse 
rate went down. The state of shock was treated succes- 
fully and the convulsions stopped. 


He was kept in this condition for 17 days with a 
continuous intravenous drip. Nutrition was main- 
tained through a stomach-tube and water electrolyte 
deficits corrected. Several blood transfusions were 
given. 
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Diagram I. 


Pulse rate, temperature, blood pressure and treat- 
ment with N20, D-tubocurarine, nembutal and blood 
transfusions in a 10 year old boy with tetanus. 

Before this treatment was started, during the days 
9/5—12/5, the patient was given: 





9/5: Chloral 6 g, allypropymal 40 cg, diemalnatrium 
40 cg, myanesin 1 g. 

10/5: Chloral 7 g, avertin 5 ml, nembutal 330 mg, 
myanesin 1 g. 

11/5: Nembutal 648 mg, myanesin 4 g. 

12/5: Nembutal 342 mg, myanesin 4 g. 
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It was naturally tried again and again to bring the 
patient back to spontaneous respiration and to cut 
down the dosage of sedatives, but sufficient spon- 
taneous ventilation was not established until the 17th 
day. He was given N20-0z for another 24 hours and 
nembutal for another 5 days. 

From then on no more sedatives were given. 

The cuff tube was changed to a silver canula on 
June Ist and on June 4th the stomach tube was 
removed. On June 13th the silver canula was also 
removed. 


OBSERVATIONS DURING TREATMENT 


The diagram shows details of the treatment and 
some of the more important observations. 

The blood pressure was elevated the first month 
after the beginning of the disease, also at times 
where the muscles were completely relaxed and 
the patient in deep anesthesia. A hypertensive 
retinouathy developed with ophthalmoscopicallv 
verified changes in the caliber of the arteries and 
indistinct optic discs. These changes disappeared 
with the hypertension. 

The size of the heart measured by x-ray did not 
change during the period of hypertension. 

Electrocardiograms were normal. 

Atelectasis was observed repeatedly, and the 
diagnosis was at least eight times confirmed by 
x-ray. 

The kidney function assessed by measurements 
of diuresis and specific gravity of the urin was 
normal during the treatment. On the 13th day of 
anesthesia transient hematuria was observed, and 
small hemorrhages were noted in the right retina. 
Non protein nitrogen was followed daily and was 
occasionally slightly elevated. 

The bromsulphalein retention test was abnormal 
on the 2nd and the 3rd day of treatment. Later on 
the test was repeatedly normal. The serum al- 
bumin/globulin ratio, presumably an indication 
of liver function fell during the first week of 
treatment from 1.4 to 0.8 and did not reach nor- 
mal values until after 3 months. Serum bilirubin 
determinations and the thymol turbidity test 
showed repeatedly normal values. 

Daily determination of hemoglobin was help- 
ful and showed incipient shock by hemoconcen- 
tration. Serum bicarbonate and serum chloride 
values were repeatedly within the normal limits. 

On the 17th day of treatment a right-sided drop- 
hand was noted probably produced by compres- 
sion of the radial nerve during the anesthesia. 
After physical treatment this paralysis disap- 
peared completely. 

Several bed sores developed in the occipital 
region and on the legs. 

On the 18th day of treatment a swelling of the 
left parotid gland was noted, probably due to in- 
flammation of the gland. 


Reexamination of the patient 3 months after the 
onset of the tetanus showed a perfectly normal 
boy with no sequelae of the disease or the treat- 
ment. His endogenous creatinin clearance test at 
that time was normal. His brain function was nor- 
mal too. 


Table 1. 
Cases of tetanus treated at Blegdamshospitalet 
1940—1952. 





Year Total Deaths 
1940 6 0 
1941 3 0 
1942 6 1 
1943 6 3 
1944 6 3 
1945 7 1 
1946 6 1 
1947 8 2 
1948 12 3 
1949 7 4 
1950 8 4 
1951 7 2 
1952 11 4 
93 28 (30 %) 





Adults: 63 (45 men + 18 women). Children (< 15 
years old): 20 (14 boys + 6 girls). Tetanus neonato- 
rum: 10 (4 boys + 6 girls). 


Table 2. 
Results of treatment in 63 cases of tetanus 
with known incubation time. 





Incubation Less than 1—2 Over 2 
time one week weeks weeks 
Dia 14 4 0 
Recovered. 6 19 20 





COMMENTS 


From 1940 to 1952, 93 cases of tetanus have been 
treated in the Blegdam Hospital (see tables 1 and 
2). With the experience from these cases we think 
it justified to conclude that the case here reported 
undoubtedly would have been fatal if it had been 
treated less actively. Curarisation + adequate 
artificial ventilation was probably the most im- 
portant part of the treatment but the employment 
of a 50 % N20-0Os anesthesia made it possible to 
cut down the doses of depressant drugs in a re- 
markable way. í7 days N20-0O2 anesthesia did not 
do any harm to the brain. 


References: 

1) Shackleton, P.: The Treatment of Tetanus, Role 
of the Ansesthetist. The Lancet. 1954, 267: 155— 
158. 
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THE LENTE INSULINS 
INSULIN-ZINC SUSPENSIONS 


By K. HALLAS-MOLLER, M. JERSILD, K. PETERSEN and J. SCHLICHTKRULL 


THE INTERACTION BETWEEN INSULIN AND ZINC 

In 1951 and 1952 we published the latest results 
of our chemical and biological studies of the in- 
teraction between insulin and zinc (1—-7, 16, 17). 
We reported that insulin is insoluble at blood pH 
in the presence of zinc ions, as at this pH a slowly 
soluble and slowly resorbable insulin-zinc com- 
pound is formed. The result of this is a protracted 
action without the help of foreign substances 
(protamine, globin etc.), though it is necessary to 
avoid the presence of ions (phosphate and citrate) 
having a greater affinity for zinc ions than in- 
sulin. The degree of retardation of an insulin- 
zinc suspension is governed first and foremost by 
the physical state of the suspended insulin. A 
suspension of the amorphous modification (Se- 
milente, I.Z.S., amorphous) has a somewhat 
longer action than ordinary insulin, whereas the 
crystalline modification (Ultralente, IL. Z.S., cry- 
stalline) may be compared with protamine-zinc- 
insulin. 
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From Novo Terapeutisk Laboratorium and Hvidgre 
Hospital, Copenhagen. 


Fig. 1 (Bed-standard diet (BS) experimental me- 
thod*) illustrates the protracted action of the in- 
sulin-zinc compound, the effect of a suspension 
of insulin ecrystals in physiological saline being 
compared with the effect of the same suspension 
to which zinc ions have been added. The zinc 
ions distinctly prolong the short action of the 
insulin crystals. 
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Fig. 2 


Phosphate buffer — the one most frequently 
employed in the neutral pH range, abolishes the 
zinc effect as shown in fig. 2, in which two in- 
sulin suspensions in a medium containing zinc 
are compared. A phosphate buffer was added to 
the one, the result being an action corresponding 
to the short action of ordinary insulin. 

Fig. 3 demonstrates a comparison between 
Semilente (amorphous) and Ultralente (crystal- 
line). The marked difference in the degree of 
retardation of the two insulins clearly establishes 


*) Hallas-Mgller, K.: Chemical and Biological 


Insulin Studies 1—II. 
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the importance of the physical state of the insulin. 
The physical structure of the insulin-zinc com- 
pound defines the degree of retardation almost 
completely, so that variations in the zinc con- 
centration, size of crystals and animal source of 
the insulin have little effect on the degree of 
retardation. 

The amount of zinc employed for all insulin- 
zinc suspensions is 2 mg per 1000 international 
units, which is the same as that in protamine-zinc- 
insulin. Halving or doubling the amount of zinc 
in the insulins has no effect on the degree of 
retardation. 

By means of a special crystallization method 
insulin is obtained in the form of regular rhom- 
bohedra ranging in size from 25u to 35u. The 
degree of retardation is found not to be affected 
by variations from 104 to 50 u. 
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Ox insulin differs from pig insulin with respect 
to certain solubility and ecrystallization properties. 
Differences in amino-acid composition have been 
reported. One of the earliest clinical investiga- 
tions with insulin-zinc suspensions (Jan. 1951) 
was therefore designed to ascertain any depend- 
ence of retardation of the insulin action on the 
species of insulin. The effect of pig insulin could 
not be distinguished from that of ox insulin, as 
shown in fig. 4 (BS experimental method). 

It was nevertheless decided to adhere to ox 
insulin for the crystalline component and pig 
insulin for the amorphous. 


Since then the possibility of the species being 
responsible for differences has been the subject 
of further study, and it was found that Ultralente 
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insulins prepared from pig and ox insulin re- 
spectively have the same action on most patients, 
though some register a more rapid action of the 
pig insulin. An extreme case is shown in fig. 5. 
No species variation in the action of Semilente 
has ever been observed. In animal experiments, 
pancreatectomized dogs and rabbits, especially 
the latter, register relatively marked differences 
when the insulin species is varied. 

The factors which have an influence on the 
action of insulin-zinc suspensions are easy to 
control, so that in practice one obtains two well- 
defined, stable insulins (Semilente and Ultralente) 
with a constant effect. The difference in the action 
of these insulins is conditioned solely by a phy- 
sical difference, and as they have the same chemi- 
cal composition they are miscible while retaining 
the particular effects of the components. Accord- 
ingly, a number of mixed insulins can be prepared 
with varying degrees of retardation. 

In contrast to the principles hitherto employed, 
this new principle of modifying the insulin action 
thus embodies wide possibilities. When making 
a clinical evaluation it is possible to select in- 
sulins with such a timing that a proper one- 
injection therapy can be established. 


CLINICAL EVALUATION OF 1. Z.S. 

In recognition of the fact that the action of an 
insulin is a function of the properties of both 
insulin and patient, a special clinical test techni- 
que, described in the following, has been used 
for characterizing and selecting the new insulins: 

Most of the patients had previously been ad- 
justed to two injections a day. Accordingly, the 
test material contains no cases of mild diabetes, 
as these of course can be controlled on one daily 
injection of the usual insulin preparations. Such 
patients to some extent are self-adjusting, but 
require a daily insulin supplement, usually small 
(12—36 units). 

In the test, the injection was given once in the 
24 hours, in the morning, and the standard diet 
was one of about 2000 calories including about 
200 g. carbohydrates as shown in Table 1: 








Table 1. 
Protei Fat Carbo- ° : 
E " g. hydrates g. Calories 
8 am ……… M4 18 60 4715 
noon .……… 26 28 57 600 
BE ie 3 11 21 225 
BMR eee MV 36 52 625 
B MM en 5 9 12 150 
Tait ………… MD 102 202 2075 





In evaluating the possible applications of an 
insulin preparation it should be borne in mind 
that there is a great diffcrence in the reaction of 
different patients, even under uniform conditions. 
Thus an insulin is not characterized for example 











by a particular range of action, as will be 
seen from fig. 6, which illustrates the effect 
of exactly the same depot-insulin on three pa- 
tients with diabetes of almost the same degree, 
For each patient the blood sugar curves were 
plotted on five to seven successive days. The 
first patient (Exp. 1) reacted quickly to the 
insulin, the effect of which was inadequate at 
night. For the sake of simplicity this type of 
reaction is called the A-reaction. The third pa- 
tient (Exp. 3) reacted slowly, the insulin effect 
by day being inadequate. This mode of reaction 
is called the C-reaction. The middle patient (Exp. 
2) reacted satisfactorily to the insulin, there being 
merely slight 24-hour fluctuations. This form of 
reaction is called the B-reaction. 
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Different types of blood-sugar response obtained with 
three diabetics treated with the same depot preparation. 
Exp. 1 A-reaction. 
Exp. 2 B-reaction. 
Exp. 3 C-reaction. 


The tests reproduced here show that every 
patient has more or less the same form of curve 
from day to day. Of the severe cases, however, 
about 10 per cent. will register such marked 
fluctuations from day to day that they must be 
grouped in a separate category, those with an 
irregular reaction, the brittle diabetics. 

If an insulin is to be regarded as suitable for 
administration in one injection in the 24 hours, 
it must give the highest possible number of B- 
reactions. A large number of patients is necessary 
for making such an evaluation. 

When a patient has been adjusted to a test 
preparation for about five to seven days it is 
generally possible to plot a mean blood sugar 
curve expressing the patient’s adjustment. Fig. 7, 
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upper left half, represents five days’ treatment 
of a patient with a depot-insulin. Below is the 
mean curve, which shows an A-reaction. The 
difference between the maximum and minimum 
blood sugar on the curve — A BS — indicates the 
fluctuation. The lower the ABS is, the better is 
the adjustment, the point to be aimed at being 
the steadiest possible blood sugar curve, but with 
the reservation that blood sugar fluctuations may 
be observed even in healthy people, especially 
after meals. The right half of fig. 7 is a diagram 
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Fig. 7. 
Diagram for a depot insulin, 33 cases and a descriptive 
individual case: J.K., age 25, dose 60 units. 


which, at the top, shows the A BS and, below, the 
mean blood sugar in tests on 33 patients with the 
same insulin. Each patient is represented by two 
columns, the heights of which respectively in- 
dicate the ABS and the mean blood sugar (the 
blood sugar level of the adjustment). The ABS 
columns are drawn below the zero line when 
there is an A-reaction and above it in the case of 
a C-reaction. The individual case illustrated in 
the left half of the figure recurs in the diagram 
in the form of the solid columns. The B-reaction, 
the slight blood sugar fluctuation, is identical 
with only slightly pronounced A- and C-reactions 
and therefore corresponds to the small columns. 

It has not been found expedient to mark these 
as B-reactions in the diagram, as it will always 
be open to discussion how great a blood sugar 
fluctuation can be tolerated within the concept 


of »satisfactory adjustmente«. With the system 


adopted here it will be possible — according to 
the limit decided upon for blood sugar fluctu- 
ations — to sum up the columns (ABS values) 


which do not exceed that limit, and thereby ascer- 
tain how many patients are satisfactorily adjusted. 
Thus, in the first place it appears from the figure 
that there is a preponderance of A-reactions, 
which in other words means that the insulin is 
of a more rapidly acting type; but in the second 
place it appears that if a tolerance of e.g. 125 
mg % for the blood sugar fluctuation is accept- 
able as a good adjustment, we have 22 well- 
adjusted patients out of 33. Here it must be taken 
into consideration that the blood sugar was at a 
suitable level (about 150 mg %), as will be seen 
from the lower right half of the figure. 

In accordance with the technique here describ- 
ed the following evaluation was made of Insulin 
Semilente (a suspension of insulin in the amor- 
phous state in a medium containing zinc — 2 mg 
zinc per 1000 units, pH 7.2), and of Insulin Ultra- 
lente (a suspension of insulin erystals in a me- 
dium containing zinc — 2 mg zinc per 1000 units, 
pH 7.2). 

The results are reproduced in figs. 8 and 9. 
Whereas Insulin Novo Semilente as a whole gives 
A-reaction owing to its relatively short range of 
action, the picture is reverse when Insulin Novo 
Ultralente is employed, as it mainly gives C-reac- 
tions. 

In order to obtain the greatest possible number 
of B-reactions, i.e. adjustments with an adequate 
supply of insulin throughout the 24 hours and 
thus small blood sugar fluctuations, Insulin Novo 
Lente (IL. Z. S.) has been devised. This insulin is 
a mixture of 3 parts Semilente and 7 parts Ultra- 
lente and therefore has an action lying between 
the ranges of Semilente and Ultralente. 

Fig. 10 illustrates the adjustment of 218 patients 
with Insulin Lente. The material reveals an even 
share of A- and C-reactions and a relatively large 
number of adjustments with small blood sugar 
fluctuations — B-reactions. This must be a pre- 
requisite for the suitability of the insulin as a one- 
injection preparation. If its degree of retardation 
were less there would be a larger number of 
A-reactions, and if it were greater the tendency 
would be to give a larger number of C-reactions; 
in such circumstances in order to produce the 
desired B-reaction it would be necessary to give 
supplementary insulin injections more often. 

Assuming a blood sugar fluctuation ABS of 125 
mg % or less to be a satisfactory adjustment, 
meaning for instance that the patient’s average 
blood sugar curve may vary between 75 and 200 
mg %, it will be seen from fig. 10 that approxi- 
mately 80 per cent. of the patients satisfy that 
requirement and may be regarded as giving 
B-reactions. 

In other words, 80 per cent. of the severe cases 
of diabetes have been well controlled on one 
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Insulin Novo Semilente: 23 cases. 


daily injection of Insulin Novo Lente. If we in- 
clude the irregularly reacting patients who cannot 
be balanced, this value is reduced to 70—75 per 
cent.; but as all mild cases of diabetes can be 
adjusted satisfactorily on this insulin, it means 
that 85—90 % of insulin-using diabetics can be 
brought under good control on one daily injection 
of Insulin Novo Lente. 

One of the weaknesses of this clinical evalua- 
tion technique is the classification of the irregu- 
larly reacting patients. On the basis of a subjective 
estimate these have been segregated from the 
material into an independent group of patients, 
representing about 10 per cent. of all severe cases 
of diabetes, as already said. This quantity will 
undoubtedly be acceptable to most workers, but 
in a statistical evaluation it is always most correct 
to establish quite objective criteria for selection 
from a material. Such criteria might i. a. be ar- 
rived at by a calculation of the variation of the 
patient curves, whereafter it would be necessary 
to fix limits of variation for selecting the irregu- 
larly reacting group. This method, however, 
would involve complicated calculations which 
might be an obstacle to the practical application 
of the method. Another weakness in the method 
is that subdivision into A-, B- and C-reactions is 
not always so simple as appears from fig. 6. We 
get 24-hour curves with a shape which cannot 
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Insulin Novo Ultralente: 22 cases. 


quite naturally be classified under these groups. 
This might warrant an expansion of the type 
definitions, but this would undoubtedly involve 
the inhibition of the practical applicability of the 
method. The purpose of the above test technique 
was to obtain a method useful in practice which, 
despite its defects, characterizes the applicability 
of the insulins and their deficiencies. 

The method was employed by Engleson (14) 
in a work on single-injection therapy with insulin 
Lente for juvenile diabetics, and fig. 11 repro- 
duces his histogram for 22 children. An equal 
distribution between A- and C-reactions was ob- 
tained, thus reproducing our results under other 
conditions and in another patient material. 

Consequently, Insulin Lente is the insulin of 
choice, but it is a fact that in some few cases its 
action will be too rapid or too slow, as will be 
seen from the extreme A- and C-reactions in fig. 
10. For such patients, Insulin Ultralente or Insulin 
Semilente may be mixed with the Lente prepara- 
tion in order to prolong or shorten the latter’s 
range of action, or they may be administered 
alone. 

Fig. 12 thus shows a suitable modification of 
the action of Lente by means of the addition of 
Ultralente, whereby an A-reaction is converted 
into a B-reaction. 

In the few cases where a one-injection therapy 
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Insulin Novo Lente: 218 cases. 
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is impracticable, Lente may be administered in 
two injections daily. 

As will appear from the histograms, this form 
of individualized treatment may occasionally be 
necessary, and therefore the best results are 
obtainable when a trilogy of insulins is available. 
Perhaps it may seem unreasonable to burden dia- 
betes physicians with as many as three new prepa- 
rations when the chances are that only a very 
small percentage of diabetics require a modifica- 
tion of the standard Lente insulin. It must be 
remembered, however, that those patients who 
need individualized treatment represent the cat- 
egory of diabetics that is most often sent to 
hospital. 

No comparison on a large scale has been made 
between the insulins already on the market and 
the new Lente insulins on the same patients. 
Although it certainly is instructive to learn how 
the action of a new insulin compares with that of 
insulins previously known, a comparison is un- 
necessary. The characterization of an insulin ac- 
tion by means of a histogram is reproducible from 
one group of patients to another. The number of 


good adjustments can be deduced from the dia- 
gram, and it can also be decided definitely 
whether the insulin on the whole is too rapid or 
too slow in its action. For example, the diagram 
in fig. 7 was drawn from the NPH adjustment of 
33 patients; it shows a preponderance of A-reac- 
tions, which means that in the majority of cases 
the action of the insulin is too short. Conversely, 
the diagram for Protamine-Zinc-Insulin (not 
included here) shows that this insulin is very 
nearly identical in its action with that of Ultra- 
lente, which again means that its action is too 
slow. 


TREATMENT OF 1030 DIABETICS 


The trilogy of Lente insulins has been in use at 
Hvidgre Hospital for more than three years. In 
that period 1030 patients have been adjusted to 
Lente or Lente-mixtures. Only a small number of 
these began the treatment as out-patients; the 
great majority were in-patients; they were not 
confined to bed but they adhered to the usual 
regime with standard diet and exercise in the 
form of walks. 
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Based upon the daily blood sugar curves we 
sought to obtain the best possible one-injection- 
adjustments. Of the 1030 patients, 990 or 96 per 
cent. were discharged on only one injection per 
day, whereas 40 patients were on two injections. 
There were no patients receiving more than 
two per day. Of the 990 patients capable of 
being adjusted to one daily injection, about 70 
per cent. had previously been on two per day, 
usually with insulins having a retarded action. 
The average insulin requirement was 40 units. 
Lente was used in 80 per cent. of the cases; Semi- 
lente or Ultralente was rarely employed alone. A 
mixture of Lente and Ultralente was used in 11 
per cent, Lente and Semilente in 9 per cent. of the 
cases. In the two-injection therapy, Lente was 
used both morning and evening. 

A number of the patients attended the hospital 
for ambulant control. Contact with the remainder 
was secured by means of questionnaires. The rec- 
sults will be published later by one of us (M. 
Jersild). At the present juncture, however, it 
may be said that after discharge the great majority 








have been in satisfactory condition on the adjust- 
ment arrived at. There have been only rare in- 
stances of insulin shock or acidosis. Local reac- 
tion has been observed in but few cases; they 
were transitory, except one case of true insulin 
allergy. As a rule the insulin dose has been lower 
with the Lente preparations than for the previous 
adjustment. The sugar excretion of the first 218 
patients is shown in the diagram in fig. 10. There 
was no change in this when the subsequently 
extended material was observed. 


LITERATURE REVIEW 

Since the summer of 1952 the Lente insulins 
were sent out as trial preparations to a number 
of hospitals and diabetes specialists. 

The results of the clinical tests were awaited 
with great interest. Before actually marketing 
this new type of insulin it was necessary to know 
if other hospitals with other patient materials 
could confirm that the composition of the stan- 
dard insulin Lente (3 parts of Semilente + 7 
parts of Ultralente) had been correctly chosen for 
obtaining an effective single-injection therapy, 
and if others, like ourselves, would feel it warrant- 
able to have Semilente and Ultralente available as 
supplementary insulins. As a consequence of the 
special evaluation technique used by us the re- 
production of our results in other clinics ought 
to be expected, provided that the dietary régime 
was the same or near it, and provided that evalua- 
tion was made on a reasonably large number of 
patients. 

In January 1953, Lawrence & Oakley (8) 
published their preliminary results with Insulin 
Lente. They confirmed that the new insulin pre- 
paration had an action range of 24 hours, so that 
moderately severe diabetics could be controlled 
satisfactorily with one injection, and that the 
insulin caused neither local nor general reactions. 

Since that first publication a number of clinical 
reports on the Lente insulins have appeared and 
the importance of the new preparations has been 
pointed out in several leading articles (12, 13, 26, 
27, 39). 

Lachnit & Ferstl (10), using a relatively 
homogeneous diabetic material, compare Semi- 
lente, Lente and Ultralente by means of blood 
sugar curves and urine sugar excretion and con- 
firm our classification of the preparations. Semi- 
lente acts for 12—16 hours, Lente for 24 hours 
and Ultralente for more than 24 hours. These trials 
are of a somewhat theoretical nature, but it is 
pointed out that the mutual miscibility of the pre- 
parations while retaining the original effect of 
the components may prove to be of great practi- 
cal importance. 

As already stated, Engleson (14) established 
the value of the preparations in the treatment of 
juvenile diabetics and demonstrated by means of 
a histogram that the Lente timing is also in favour 
of a single-injection therapy in a patient material 
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of this kind. He found that blood sugar control 
was greatly improved, and this has been verified 
by subsequent out-patient control; the author also 
underlines the fact that insulin shock is very rare 
despite of a low blood sugar level, and this he 
ascribes to the extremely steady rate of resorp- 
tion of the preparations. 

Jensen (11) finds that 42% per cent. of the 
diabetics examined, labile and juvenile, have a 
better adjustment with the new insulin types than 
with those previously known. An equally large 
group was unchanged on readjustment, and the 
only group deriving no advantage from the use of 
Lente insulins was a small one of patients with 
diabetes of long standing. 

Petrides (15) observed satisfactory adjust- 
ment in 27 patients out of 34, but had not defini- 
tively decided whether the less well controlled 
patients might be adjusted by the administration 
of Lente together with Semilente or Ultralente. 
This author too observed only very slight ten- 
dency to insulin shock. 

Further, Drury (18) by means of a single 
daily injection of Lente insulin obtained satis- 
factory adjustment for 9 patients out of 14, and 
twe of the remaining five were controlled by 
mixing Semilente with Lente, and three by mixing 
Ultralente with Lente. 

Towards the end of 1953 Oa kle y (22) publish- 
ed his further studies of the new Lente insulins. 
In a fair-sized material it was now established 
that Insulin Lente was the one of the three Lente 
preparations which should be put on the market 
in the near future. If Ultralente proved to have 
the same action as Protamine-Zinc-Insulin, and 
Semilente the same action as Globin Insulin, it 
would seem reasonable to suggest the use of these 
rather than the older preparations, especially so 
as to lessen confusion resulting from having too 
many insulin preparations on the market. O a k- 
le y states that ”the out-patient treatment of new 
cases of moderately severe and severe diabetes 
has proved remarkably easy and successful”, and 
that the tendency to hypoglycaemic reactions was 
remarkably small. No local reaction was observed. 

Simultaneously with Oakley’s work, Mu r- 
ray & Wilson (23) reported on their results 
with the new insulins, supplementing them shortly 
afterwards (28). They say: ”In the combined 
series, comprising 70 patients, control was effect- 
ed with a single daily injection of Lente in 47 
(67 per cent.), of Ultralente in five (7 per cent.) 
and of mixtures of Lente with Ultralente or Semi- 
lente in 10 (14 per cent.) — a total of 63 (88.5 per 
cent.)” This statistical return from a relatively 
large patient material comes very close to the 
clinical results published by us. 

Nabarro & Stowers (19, 20, 24), also at 
the same time, reported on the results of single- 
injection therapy with the new insulins on 22 
patients. These authors obtained satisfactory con- 
trol with the Lente insulin in only about half their 


cases, the action being too short in the others. 
However, they got better control with these by 
mixing Lente and Ultralente. Nevertheless, these 
authors state: ”Our findings suggest that a single 
daily injection of the new insulins is enough for 
the great majority of diabetics requiring insulin 
and will be suitable in over 90 per cent. of dia- 
betics”, adding, however, that the Lente prepara- 
tion should preferably be composed of two parts 
Semilente and 8 parts Ultralente, a composition 
motivated by a difference between Danish and 
British dietary habits. 

In an interesting series of trials on healthy 
students Gerritzen (21, 25) classifies the Lente 
insulins in relation to other insulins, thus giving 
a picture of the range of application of these pre- 
parations from a more theoretical angle. 

In a work by Izzo, Gabiga & Hoffma- 
ster (29) it is affirmed that Ultralente insulin 
has a highly protracted action compared with 
NPH insulin, and the author refers to current tests 
for the selection of a mixture of Semilente and 
Ultralente suitable for clinical use. 

FitzGerald, Thorn & Malins (30) 
report: ”Of 30 cases of diabetes mellitus trans- 
ferred from another form of insulin to an equal 
dose of insulin-zinc suspension Lente, a third 
were less well controlled, while in half the control 
was unchanged. 

Transfer to insulin-zinc suspension Lente from 
other insulin is not free of risk.” On the face of 
it, this result is not encouraging, but the tech- 
nique employed in the readjustment and in the 
evaluation of the results is scarcely irreproach- 
able from a statistical point of view; and, indeed, 
their results were subsequently questioned in 
other quarters (32). At a later date Malin & 
Thorn (35) state: »We belive that TI. Z. S. is a 
real advance in insulin treatment, but its position 
cannot vet be fully assessede. 

Bertram,Feldkirchner & Meinecke 
(31) announce the result of their studies of the 
new insulin preparations and in their summary 
write: »Auf dem Wege zu einer optimalen In- 
sulintherapie bedeuten die Lente-Insuline NOVO, 
das Insulin NPH 50 Lilly und das Long-Insulin 
Hoechst einen erheblichen Fortschritt. 

la etwa 70—80 % der mittelschweren und 
schweren Fälle von Diabetes können höhere Insu- 
lindosen unbedenklich in einer morgendlichen 
Injektion gegeben werden«. 

Constam (33) has tried the new insulin pre- 
parations on 50 diabetics. The remarkable feature 
in these trials is that Insulin Semilente was used 
very extensively, no doubt because of special 
dietary conditions in Switzerland. Constam 
writes that the new insulins are particularly suit- 
able for moderately severe and severe cases, but 
apparently not so suitable for the very severe 
cases. He compares their action with that of 
hitherto known mixtures of ordinary insulin and 
Protamine-Zinc-Insulin or NPH insulin and also 
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states: »Die Lente Insuline sind einfach in ihrer 
Handhabung, vorausgesetzt, dass die fertigen Prä- 
parate den individuellen Bedürfnissen passen und 
nicht noch gemischt werden müssen«. 

Franzini & Pompili (34) state that their 
clinical experiments with Insulin Lente have 
shown this preparation to possess an excellent 
retardation effect which lasts over approximately 
24 hours. Even in the most serious cases the blood 
sugar is satisfactorily controlled by a single in- 
jection each morning. The preparation has proved 
very suitable for the type of diet used, which only 
allows a sparse, often minimal carbohydrate in- 
take at breakfast. Neither local nor general se- 
condary effects were observed. 

In trials on 42 patients, most of them out-pa- 
tients, Venning (37) obtained satisfactory re- 
sults in 29 patients with a single daily injection 
of insulin-zinc suspensions. Venning says: 
”In the present series, apart from a few patients 
who had abandoned treatment (unnecessarily) 
and 1 patient who had local allergic reactions, the 
persistent failures were limited to brittle diabetics, 
who cannot be controlled by conventional me- 
thods of treatment other than soluble insulin four- 
hourly with dose-to-dose adjustment in hospital. 
Even in this group of patients insulin-zinc suspen- 
sion may vet prove more satisfactory than pre- 
vious methods of out-patient treatment”. His 
view is that there is scarcely any reason for as- 
suming that other proportions for Lente than 3:7 
will provide satisfactory control in a higher pro- 
portion of diabetics. He considers it necessary in 
some cases to employ more units of the Lente 
preparations than of the products hitherto in use, 
though he also admits that in a number of cases 
this additional consumption may be ascribed to 
a more suitable distribution of the units and thus 
a better adjustment. Venning writes: ”The 
hypoglycaemic action of insulin-zinc suspensions 
seems to be more even and less erratic than that 
of preparations previously available”. Among the 
42 patients there were local allergic reactions in 
2 patients, who were given large doses of insulin- 
zinc suspensions. 

With regard to Danish experience with these 
highly purified preparations it is surprising to 
see two cases in a series of this kind. Occasi- 
oned by Venning’s article, Murray (38) in 
a correspondence states that with his experience 
he cannot quite accept the statement that the new 
preparations require an extra supply of units. 
Murray has also seen two patients with local 
reactions, but they subsided in a few weeks. Con- 
versely, he reports that in many instances the 
Lente insulins rid the patients of the allergic 
reactions to which they are subject when using 
Protamine-Zinc-Insulin, and adds: ”In our origi- 
nal series several of the patients were selected 
for trial because of manifestation of local allergy, 
and the relief they obtained with the new prepara- 
tion was quite striking. In fact, so convinced am 





I of the advantages of the Lente preparations that 
since their introduction to general use I have not 
used protamine-zinc-insulin in any new diabetic”. 

At Grazer Universitäts-Kinderklinik, Fa l k (42) 
treated 24 diabetic children, aged 2 to 15 years, 
with a single daily injection of Lente; 11 patients 
were well adjusted, 10 seemed equally well balanc- 
ed after dietary changes, while 3 could not be 
controlled. Out-patient follow-up examination 
showed that 8 of the 21 children had suffered a 
deterioration of their adjustment, but this was 
ascribable to intercurrent infection or defective 
dietary régime. Five children were using fewer 
units whereas the others were using more. Hypo- 
glycaemic reactions were less frequent with Lente 
than with the previous two-injection therapy. 
Falk concludes that Lente insulin must be re- 
garded as an advance in the treatment of juvenile 
diabetics. 

One of the most recent works on the Lente 
insulins was done by Mangold (41), and the 
results of his studies are best represented by a 
quotation: ”A clinical trial has been conducted 
on 60 hospital patients with moderate or severe 
diabetes for the purpose of studying the insulin- 
zinc suspensions (Insulin Lente, Semilente and 
Ultralente), particularly Insulin Lente. 

Satisfactory control could be obtained with a 
single daily injection of Insulin Lente in 90 per 
cent. of a group of unselected diabetics. Failures 
occurred in 6 patients who had previously been 
treated unsuccessfully with various insulin pre- 
parations. 

Of the 43 patients, in whom the action of In- 
sulin Lente could be compared to the effect of 
separate injections of soluble and protamine zinc 
insulins, 11 were better and 3 worse with insulin 


”A follow-up study of patients who have been 
out of the hospital for more than 3 months showed 
that Insulin Lente can be used successfully at 
home”. 

It appears from this examination of the litera- 
ture that our experience with the new Lente 
insulins has practically been verified by those 
clinicians who have since had an opportunity of 
working with them. Undoubtedly the Lente trilogy 
signifies an advance in diabetes therapy, and 
simultaneously for diabetics it is a great relief 
that they need only one insulin injection per day. 


SUMMARY 

1. The interaction between insulin and zinc 
ions is described. 

2. The various factors influencing the action 
of the insulin-zinc complex are discussed. 

3. A special technique of clinical evaluation and 
its application are reported. 

4. The treatment of 1030 diabetics is reviewed. 


The literature is reviewed up to July 1, 1954. 
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BILATERAL PHAEOCHROMOCYTOMA IN A CHILD 
THE DIFFERENTIAL DIAGNOSIS FROM NEPHRITIS 


By POUL SCHLEISNER 


Phaeochromocytomata are tumours which ori- 
ginate from the chromaffin cells of the organism, 
most frequently from the suprarenal medulla. 
Once regarded as very rare, they have been de- 
scribed with increasing frequency in the medical 
literature of recent years. There are four reasons 
for recording this particular case: 

Firstly, the special problems involved in the 
differential diagnosis. 

“Secondly, because the patient was treated tem- 
From the Medical Department, the Municipal Hospital, 
Horsens. 

Physician-in-Charge: Poul Kirketerp. 





porarily with veratrum alkaloid with excellent 
effect. 

Thirdly, because the case concerned occurred 
in a child. The entire medical literature records 
scarcely more than 20 cases in children (1, 3, 6). 

Fourthly, because of the occurrence of a little 
mentioned symptom: Persistent difficulty in mic- 
turition, 


CASE HISTORY 


The patient was a boy, aged 8 years, who had 
previously been healthy on the whole. Six months 
prior to admission, he had been confined to bed for a 
long time with influenza and subsequently he had 
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drunk a great deal, frequently complained of ab- 
dominal pain and suffered from epistaxis on several 
occasions. No particular attention had been paid to 
these non-characteristic symptoms. 

Three weeks prior to admission he acquired an 
infection with pyrexia of 40° GC. (104° F.). The 
pyrexia disappeared on treatment with sulphonamides 
but the patient still complained of fatigue and head- 
ache. Subsequently, he developed chickenpox, com- 
plicated by impetigo. The skin condition cleared fol- 
lowing treatment with ointment but the patient still 
did not feel well. 

A few days later, intermittent pain in the middle 
of the >tummy« developed together with difficulty in 
emptying the bladder, nausea, vomiting and, on two 
occasions, epistaxis. On examination of the urine, 
proteinuria was demonstrated. In addition, the blood 
pressure was measured for the first time in the boy’s 
life and revealed a systolic pressure of 210 mm. Hg. 
The patient was then admitted to the Medical Depart- 
ment under the diagnosis of acute glomerulopneph- 
ritis. 

He was a slight, thin boy (height 126 cm. (4 feet, 
14 inches), weight 21.7 kg. (3 stones, 6 lbs.)), pale, 
tired looking and in pain. 

There was slight neck rigidity; tenderness in the 
middle of the abdomen and slight tenderness cor- 
responding to the sites of both kidneys, particularly 
the right and particularly on thrusting palpation. 

No oedema. 

Blood pressure 250/170 mm. Hg. and equal in the 
arms and the legs. 

From the other examinations, the following may 
be mentioned: 

Ophthalmoscopy: Optic discs indefinitely delimited. 
Central part of the retina somewhat oedematous with 
many reflex stripes; on the left side, »sand ripples« 
in several places as an expression of commencing 
accumulation of fluid; no haemorrhages nor exudates, 
but exudates appear to be developing in several places. 
Veins normal but arteries unusually thin with distinct 
alterations of calibre, indicating spastic changes. Oph- 
thalmological diagnosis: Incipient hyperternsive retino- 
pathy. 

Later, ophthalmoscopy showed increased papilloede- 
ma and isolated streak shaped haemorrhages in the 
nerve fibre layer. 

Urine: no sugar; 1.2 % protein; no abnormality on 
repeated microscopic examinations. 

Plasma bicarbonate 30 mEq./litre. 

Serum protein 6.7 per cent. 

Haemoglobin 90 per cent. 

Antistreptolysin titre 100; B. S. R. 15 mm.; Moro 
+ (patient vaccinated). 

Electrocardiogram normal. 

Blood urea 40 mg./%. 

The diuresis was, on an average, nearly 2 litres 
daily with a specific gravity varying spontaneously 
between 1.003 and 1.006. 

It will be immediately understood that the dia- 
gnosis of nephritis was made. The patient was put 
on a strict diet and as he experienced much discom- 
fort from headache, therapeutic lumbar puncture was 
carried out. (The cerebro-spinal fluid showed in- 
creased protein content: albumin between 50 and 60 
and globulin between 3 and 4 after Bisgaard’s method 
— very high values). 

The effect on the headache was good but only 
transient. As the blood pressure still remained as 





dangerously high as previously, administration of an 
anti-hypertensive drug appeared advisable. A vera- 
trum preparation was employed and the effect was 
also excellent (vide infra). 








Several factors, however, were not wholly com- 
patible with the diagnosis of nephritis, primarily the 
ophthalmoscopic findings and the obvious dispro- 
portion between the degree of hypertension and the 
severity of the other renal symptoms. Despite the 
absence of hyperglycaemia, of lability of the blood 
pressure and of information concerning »attackse, the 
possible existence of a phaeochromocytoma had to be 
considered. 

The diagnosis was verified by the demonstration 
of an excretion of catecholamine in the urine which 
far exceeded the normal (1.064 gm. adrenalin + nor- 
adrenalin per 24 hours) with only approximately 3 
per cent adrenalin. The topical diagnosis was estab- 
lished by a perirenal pneumogram which revealed a 
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tumour the size of a walnut on the anterior aspect 
of the left kidney with a pedicle up towards the 
suprarenal gland which itself was not particularly 
enlarged. 

Operation was decided upon but 2 days prior to the 
day of operation and 3 days after the pneumogram, 
the patient died suddenly in his sleep. 

Autopsy: Left Suprarenal Gland normal shape and 
size. Infero-anteriorly an almost globular tumour 
with a diameter of approximately 3 cm. was en- 
countered. This was attached to the suprarenal gland 
by a slender pedicle of fibrous tissue as appears 
from the X-ray photograph but there was no con- 
tinuity beween the tumour tissue and the suprarenal 
parenchyma. The tumour was situated high up on 
the anterior surface of the left kidney but was quite 
independent of this. On section, the tumour was seen 
to consist of homogeneous yellow tissue. The right 
suprarenal gland had been converted into a some- 
what irregular tumour with a long diameter of ap- 
proximately 6 cm. Only inferiorly could remains of 
normal suprarenal tissue be discerned. On section, 
the tissue was slightly marbled by a few small hae- 
morrhages while a lesser fragment was nearly trans- 
parent. 

Microscopic Examination of the tissue from the 
right and left tumour tissues showed identical histo- 
logical structure: chromaffin cells arranged in little 
nests and cords, very faithfully reproducing the struc- 
ture of the normal suprarenal medulla. The tumour 
tissue was everywhere limited by a narrow capsule 
of fibrous tissue and no atypical mitoses nor ma- 
lignant dedifferentialization was observed. Isolated 
small hyaline areas were encountered but no hac- 
morrhages. f 

The kidneys were macroscopically normal. Micro- 
scopic examination revealed that the renal paren- 
chyma on the whole was well preserved. In the vasa 
afferentia in isolated parts of the cortex, commenc- 
ing necrosis of the intima could be observed, it was 
swollen and structureless while the other layers of 
the vessel walls showed no abnormalities. In the 
larger arteries, the internal elastic layer was some- 
what split up but these changes also could be de- 
monstrated only here and there. Apart from these, no 
abnormalities were observed. Commencing but un- 
deniable definite nephrosclerotice changes had thus 
been demonstrated. 

Autopsy did not reveal any other abnormalities. 
The heart, in particular, was normal and did not 
exhibit any signs of arteriosclerosis; the brain showed 
acute stasis but no haemorrhages. 


DIFFERENTIAL DIAGNOSIS 


It is well known that severe and prolonged 
hypertension may produce arteriolo-sclerosis in 
the kidneys with the corresponding clinical pic- 
ture of nephrosclerosis. This may occur not only 
in essential hypertension but also in other forms 
of hypertension, among these phaeochromocyto- 
ma (8). In its final stage, nephrosclerosis cannot 
be distinguished from advanced nephritis and 
from the patient’s point of view this is of little 
significance as the prognoses in both instances 
are hopeless. 

It is, however, apparent from the preceding 
description that phaeochromocytoma may re- 





semble a primary renal lesion even at an early 
stage, before any injury to the kidneys has oc- 
curred. The resemblance is even so great that 
the possibility occurs that sometimes the correct 
diagnosis may never be made but the patient 
classified as a nephritic and treated by a quiet 
conservative regime until death occurs from urae- 
mia. Autopsy will then reveal contracted kidneys 
while small or atypically situated phaeochromo- 
cytomata may be overlooked. How frequently this 
actually occurs is of course a matter of specula- 
tion. It is difficult to form even an opinion as 
long as uncertainty reigns concerning when the 
phaeochromocytomata begin to develop and how 
rapidly and regularly they grow. Discussions con- 
cerning the relation between renal symptoms and 
phaeochromocytomata have hitherto been few 
(2, 5). One thing, however, is certain: it is of 
decisive importance not only that the correct 
diagnosis be established but that it be established 
as early as possible, primarily to circumvent the 
sudden death which always threatens but also 
to check the hypertension before it has produced 
serious and irreversible changes in the organs. 
Below, the differential diagnosis between neph- 
ritis and phaeochromocytoma will, therefore, be 
reviewed in detail in the light of the present case. 

Firstly, the case history: the commencement 
or progression of the symptoms following an acute 
infectious disease tends to be regarded as evi- 
dence for the diagnosis of nephritis. It must, how- 
ever, be borne in mind that an infectious disease 
is a stress upon the organism which renders the 
patient sensitive to symptoms, which he would 
otherwise not have noticed and that the period 
of rest in bed provides time to observe and rem- 
ember his sensations. It is, therefore, not surpris- 
ing if a chronic condition such as phaeochromo- 
cytoma makes itself apparent during a short and 
insignificant infection. 

Chronic polydipsia and polyuria are frequently 
only a habit, one of the »idées fixes« of child- 
hood; but when this can be excluded, a renally 
conditioned compulsion polydipsia must be con- 
sidered. This is encountered in nephrosclerosis 
in an advanced stage with renal insufficiency but 
in the present case there was no uraemia nor 
acidosis and the pathological-anatomical changes 
in the kidneys were so slight and so diffuse that 
the nephrosclerosis must have been symptomfree. 
Pronounced polydipsia is, however, observed also 
in phaeochromocytoma in those not unusual cases 
where the diencephalon functions abnormally 
(8). This must be the explanation in the present 
case. 

The pallor, pain in the loins, slight tenderness 
in the renal regions, proteinuria and hypertension 
seem further to be ample evidence in confirmaàâ- 
tion of the diagnosis of nephritis. The pallor, 
however, was not of anaemic nor of oedematous 
origin but was due to vascular spasm as a sequel 
of the high content of noradrenalin in the blood. 
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The pain in the loins and tenderness in the renal 
regions were due to the tumours. Proteinuria may 
be seen in phaeochromocytoma even without any 
pathological-anatomical changes whatsoever in 
the kidneys. 

Expressively because there were so many fac- 
tors which could lead one astray, stress must be 
Jaid on the fact that two important symptoms of 
renal damage were absent, viz. oedema and ma- 
croscopic haematuria, and these symptoms do 
not seem to occur in phaeochromocytoma. It is 
also of importance that the findings on ophthal- 
moscopy did not indicate a renal lesion but only 
reflected the hypertension. 

The blood pressure, primarily, was positive 
evidence for phaeochromocytoma. In a child, al- 
ready 140/95 mm. Hg. is hypertension; 220/130 
mm. is quite unusually high hypertension of 
nephrogenic origin while 250 mm. systolic and 
190 mm. diastolic pressures (the maximum in 
this patient) are practically never registered in 
nephrogenic hypertension in a child. The marked 
absolute and relative increase of the diastolic 
blood pressure is evidence in favour of a phaeo- 
chromocytoma with a particularly high content 
of noradrenalin (8) just as was revealed by the 
analysis. Blood pressure which swings markedly 
is strong evidence of phaeochromocytoma but 
constant blood pressure, as in the present case, 
does not exclude this diagnosis. The neck rigidity 
must be attributed to hypertensive encephalo- 
pathy although this is rarely observed. 

Another symptom occurred both prior to and 
after admission: the patient had great difficulty 
in micturition and had to strain for a long time. 
This was an expression of increased sympathetic 
tone, described only in two cases previously (10, 
11). It is analogous with the symptom recently 
described by Goldfarb (3): Severe constipa- 
tion as the outstanding symptom of phaeochro- 
mocytoma in a 9 year old bov. It is noteworthy, 
that these two symptoms of very high nor- 
adrenalin activity have appeared in children, 
whose vessels are sufficiently elastic to endure 
the effect of concentrations of noradrenalin 
capable of promoting a vascular accident in older 
people. 

The finding of great excretion of adrenalin and 
noradrenalin was quite decisive. This test is very 
specific and, in addition, of course, entirely with- 
out risk while deaths have occurred following 
injection of test substances with effect on the 
blood pressure to investigate the presence of 
phaeochromocytoma, although the risks involved 
with the various test substances employed differ 
greatly. (The analysis for adrenalin and nor- 
adrenalin was undertaken by a fluorometric 
determination a.m. Alf Lund, Ph. D.). 

Finally, there was the X-ray examination. It 
is interesting that neither on the ordinary straight 
X-ray nor in the urogram could the tumour be 
recognized with certainty. Only a vague suspicion 





was aroused which would never have attracted 
any attention had it not been for the knowledge 
of the pathological excretion of noradrenalin in 
the urine. Not until the perirenal pneumogram 
was carried out was the left-sided tumour with 
its vascular stalk demonstrated, clearly and beau- 
tifully, which emphasizes the superiority of this 
method over the ordinary methods of X-ray photo- 
graphy. 

Despite apparently satisfactory insufflation also 
on the right side, the corresponding suprarenal 
tumour was not demonstrated by the pneumo- 
gram, and in the X-ray photograph of the heart 
which was taken after the pneumogram while 
some of the insufflated air still remained it was 
even considered that a tumour in the right supra- 
renal region could be excluded. 

Tomography on the perirenal pneumogram is 
perhaps necessary to utilize the possibilities of 
X-ray photography completely. 


VERATRUM TREATMENT 


The plant veratrum contains several potent 
alkaloids. From both the species veratrum album 
and veratrum viride, substances may be extracted 
with depressive effects on the blood pressure, but 
the alkaloid content of the two species differs 
both quantitatively and qualitatively. The pre- 
paration ”Veriloid” which was employed in the 
present case, is a mixture of the alkaloids from 
veratrum viride, biologically standardized by the 
fall in blood pressure obtained in dogs on intra- 
venous injection. 

The veratrum alkaloids stimulate the afferent 
part of the vasodepressor reflex arch, particularly 
the vagal nerves from the myocardium, but the 
further mechanism of action is not known with 
certainty. Veratrum causes a moderate reduction 
of the stroke volume and bradycardia, so that 
reduction of the minute volume of the heart might 
be conceived as being essential, but it has been 
recorded (9) that the effect on the blood pressure 
is quite independent of the bradycardia. The re- 
duction of the peripheral resistance plays a 
greater part, perhaps via sympathetic channels. 

The veratrum alkaloids are still not employed 
much in the treatment of hypertension. This is 
partly due to the side-effects (nausea, vomiting, 
sensation of oppression, etc.) and the limited 
range of action (4) and partly to the difficulties 
in determining the correct dosage in the indivi- 
dual cases. Scant attention seems to have been 
paid to the possibility of achieving better results 
with purer alkaloids, the possibility of counter- 
acting the side-effects by supplementary medica- 
tion and (until recently) the possibility of com- 
bining the substance with other substances which 
lower the blood pressure. 

Veratrum was chosen in the present case be- 
cause it was supposed at that early stage of the 
investigation that the patient suffered from a 
possibly transient hypertension of renal origin 
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with cerebral complications and for this purpose 
the drug seemed to be ideal on account of its 
reduction of the cerebral and renal resistance. 
Excellent effect has also been reported else- 
where (7). 

It became evident, however, that the patient 
concerned suffered from phaeochromocytoma. It 
is on record (9) that ”Veriloid” is not indicated 
in this form of hypertension because it is not 
particularly effective. 

Our results are the following: 

Already at the intravenous test, which precedes 
the treatment, it appeared that great sensitivity 
was present. During the course of 27 minutes, 
0.1 mg. was administered intravenously, viz. 1/3 
of the suggested quantity per kg. per unit time. 
During this administration, the blood pressure 
fell on several occasions by up to 40 mm. Hg., 
viz. double the desirable maximum. The effect 
was, however, of strikingly short duration (only 
1—2 minutes) and this was the reason why the 
test was not interrupted at an earlier stage. 

By continuous oral treatment, a suitable fall 
in blood pressure was also obtained. Prior to 
”Veriloid” therapy, the blood pressure was 
238/163 mm. (average of 8 measurements). Dur- 
ing the first period of ”Veriloid” therapy, when 
only 1—4 mg. ”Veriloid” were administered 
orally daily, the blood pressure was 211/167 mm. 
(average of 17 measurements). When the dosage 
of 6 mg. ”Veriloid” daily orally was attained, the 
blood pressure was 195/150 mm. (average of 15 
measurements). In view of the etiology of the 
hypertension, this must be regarded as a distinct 
fall, not to normal values but to a level suitable 
during an operation. 

In addition to the objectively measurable fall 
in blood pressure, subjective improvement took 
place. The headache disappeared already during 
the first 24 hours of therapy and returned only 
on exceptional occasions. There were no side- 
effects. 


Naturally, operative radical treatment cannot 
be substituted by medical palliative therapy. Ac- 
cording to our experience, however, ”Veriloid” 
has proved an effective and convenient agent to 
lower the blood pressure during the pre-operative 
period. 

SUMMARY 

A case of bilateral benign phaeochromocytoma 
in a boy, aged 8 years, is recorded. The clinical 
picture completely resembled that of nephritis 
but the diagnosis could be established by analysis 
of the adrenalin and noradrenalin content in the 
urine and by the assistance of a perirenal pneu- 
mogram. An early and persistent symptom was 
a great difficulty in micturition. The boy died 
suddenly shortly before the planned operation. 
The differential diagnosis between phaeochromo- 
cytoma and primary renal lesion, which in cer- 
tain cases may be very difficult, is discussed in 
detail. The hypertension was treated symptomati- 
cally by veratrum alkaloid with excellent effect. 
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DETERMINATION OF THE HEPATIC BLOOD FLOW 
BY GALACTOSE 


By ANDERS TYBJZERG HANSEN, NIELS TYGSTRUP and KJELD WINKLER 


The blood flow through an organ may be de- 
termined according to the F ick principle (1870), 
i.e. the volume of blood which flows through the 
organ is calculated from that quantity of a certain 





The present investigation was carried out with the 
support of The Danish State Research Foundation 
(Statens almindelige Videnskabsfond) and Miss P. A. 
Brandt’s Legacy. From Medical Department B (Profes- 
sor E. Warburg), The University Hospital (Rigshospi- 
talet), Copenhagen. 


substance which the organ metabolizes and the 
difference in concentration in the blood before 
and after passage through the organ, viz. 


% quantity metabolized per minute 
minute volume = 





difference in concentration 


The blood flow through the liver was deter- 
mined in this way by catheterization of hepatic 
veins (Warren & Brannon, 1944), by deter- 
mination of the elimination of bromsulphalein 
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(Bradley, Inglefinger, Bradley & 
Curry, 1945) and by determination of the en- 
dogenic synthesis of urea (M yers, 1947). While 
studying the metabolism of galactose, we found 
that this substance can also be employed to deter- 
mine the minute volume of the liver. 


METHOD 


The procedure differs in one respect from the 
bromsulphalein method. As the elimination of 
brorssulphalein is proportional to the concentra- 
tion in the arterial blood, it is convenient to 
determine the metabolism at a constant rate of 
infusion of a known solution of bromsulphalein, 
as, within wide limits, an equilibrium is estab- 
lished between the quantities supplied and elim- 
inated. When this equilibrium is established, as 
may be recognized when the blood concentration 
becomes constant, the metabolism is equal to the 
quantity infused per minute. 

Concerning galactose, our investigations show 
that within the limits of concentration most suit- 
able for analytical purposes; the metabolism is 
constant, independant of the concentration. It is 
therefore difficult in practice to achieve that level 
of concentration which is a condition necessary 
to determine the rate of the metabolism in a 
simple way by continuous infusion. We therefore 
prefered to determine the elimination of galactose 
by the decrease in concentration following one 
single injection. With this technique, the constant 
elimination rate is revealed, as previously de- 
monstrated (Tygstrup & Winkler, 1954) 
by a rectilinear fall in the concentration of galac- 
tose during a certain interval which, as a rule, 
corresponds to that part of the curve which coin- 
cides, as regards the time recording, with the 
twenty minute mark after the injection and con- 
tinues until the concentration has fallen to about 
40 mg.%. The slope of this segment of the curve 
indicates the quantity of galactose removed per 
minute per unit plasma volume and this volume 
multiplied by the volume in which the organism 
maintains the galactose dissolved (the volume of 
distribution) renders the absolute quantity meta- 
bolized. 

The volume of distribution is determined here 
according to a principle, frequently employed in 
physiology: the concentration which would have 
been achieved if the amount administered had 
been distributed instantaneously in its available 
fluid compartment is calculated by extrapolation 
from the curve of elimination until the moment 
of injection. The volume of distribution of galac- 
tose thus calculated, constitutes in the present 
material approximately 20 per cent. of the body 
weight which corresponds to the fraction usually 
stated for extra-cellular fluid (Dominguez, 
1950). 

The single injection technique does not involve 
any difficulties in the determination of the dif- 
ference in concentration between the blood from 





the arteries and the hepatic veins (deficit) as, 
within the segment of the curve employed, this 
is constant indicating that the quantity of galac- 
tose removed in the liver is independant of the 
concentration. 

Consequently, the formula for calculation of 
the hepatic blood flow is: 


liver minute volume (ml./minute) —= 
elimination of galactose (mg./minute) 
deficit (mg.%) Xx 0.01 
100 
100 — (0.4 x haematocrit) 


The last fraction in the formula corrects plas- 
ma minute volume to blood minute volume tak- 
ing into consideration the dry substance content 
of the blood corpuscles, as we found that galac- 
tose is present in the same concentration in the 
aqueous phase of the blood corpuscles as in that 
of the plasma. 


PROCEDURE 


The investigation was carried out with the patients 
supine. The patients were in a fasting condition and 
not premedicated. The tip of the catheter was intro- 
duced into one of the tributaries of the hepatic vein 
which comes from the right lobe of the liver as, in 
this position, it is most convenient to control by X-ray 
screening that the catheter is introduced into a liver 
vein and remains there during the investigation. 

Thereafter, galactose (0.5 gm./kg. dissolved in 100 
ml. sterile water) was injected intravenously at a 
constant rate in the course of 5 minutes. During the 
next hour, blood samples were taken simultaneously 
from the brachial artery through an indwelling needle 
and from the catheter at intervals of 3—5 minutes. 

The concentration of galactose in the plasma was 
determined according to the method previously pub- 
lished (Tygstrup, Winkler, Lund & Engell, 
1954). Its standard deviation is approximately 2 
mg. %.*) 

In some of the patients, the hepatic blood flow was 
determined simultaneously according to the method 
of Bradley et al. (1945), bromsulphalein being 
determined a.m. Gaebler (1945). The standard devi- 
ation of this analysis is found to be approximately 
0.1 mg.%, i. e. about the same relative magnitude as 
the standard error of the galactose analysis with the 
concentrations employed. 

The haematocrit was determined according to W a r- 
burg & Winge’s technique (1927). 

The figure shows the course of the galactose 
and bromsulphalein curves in one of the normal 
subjects (No. 9). 


RESULTS 


The blood flow through the liver was deter- 
mined with galactose alone in 6 individuals and 
with galactose and bromsulphalein simultaneously 
in 5 others. The patients, who were all males, 
averaged 28 years of age. Patient No. 7 suffered 


*) The Notatin employed was kindly manufactured 
by The LEO Pharmaceutical Products, Copenhagen. 
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from chronic hepatitis while the remainder 
showed no sign of liver disease and no cardiac 
decompensation. 

The results appear from the Table. 

In the patient suffering from chronic hepatitis, 
no measureable deficit of bromsulphalein was 
found following infusion of 1.20 mg./min. while 
a galactose deficit of the same order of magnitude 
as in normal individuals was found. 

The average determination of the hepatic blood 
flow employing galactose was 1,740 ml. blood per 
min. in the individuals with healthy livers and 
employing bromsulphalein 1,750 ml. per min. 


DISCUSSION 


The determination of the blood flow through 
an organ according to the F ic k principle is only 
correct if 1) the substance employed is not, or 
only to a known extent metabolized in organs 
other than that investigated, 2) the concentration 
of the substance in the blood sample analysed 
from an efferent vessel does not deviate from the 
concentration in the total quantity of efferent 
blood. 

These requirements are not absolutely satisfied 
in any of the known methods for determination 
of the hepatic blood flow. Concerning bromsul- 
phalein, it is known that a certain quantity is 
removed by the reticulo-endothelial tissue outside 
the liver (Sherlock, 1951) but, as a rule, no 
particular significance is attributed to this in 
determining the hepatic blood flow. As regards 
2) Bradley (1950) showed by collecting blood 
successively from different sites of the liver that 
the extraction of bromsulphalein may vary by up 
to 20 per cent. This source of error hereby intro- 
duced is probably common for all substances as 
it must be presumed to depend on a physiological 
variation in the function of the various segments 
of the liver. 

The predominating source of error in Myers’ 
urea method is that the difference between the 
urea concentration in the peripheral blood and 
blood from the hepatic vein is small compared 
with the error of the analytical method. 

Employing galactose, the deficit is determined 
with approximately the same accuracy as with 
bromsulphalein. The metabolism of galactose out- 
side the liver (apart from the excretion in the 
urine which can be measured and thus corrected 
for) is usually regarded as slight. This assump- 
tion is supported among other things by experi- 
ments on eviscerated rats carried out by Wick 
& Drury (1953) with the administration of 
galactose labelled by isotopes. 

In addition to the principal errors of the 
method, the inaccuracies involved in the limita- 
tion of the technique employed and the error of 
analysis must be considered. As all these possibili- 


Table 1. Determinations of Hepatic Blood Flow by Galactose and Bromsulphalein. 





went ten Diagnosis Age 
1 DE menen eh e 15 
2. B ee oee emee wee nd 29 
3. Modgkin's Diseases … 21 
4 EE an ien breek wiehre keten en 20 
5. DE Eed ea a ne 20 
6. ONE 5 a en eeen an 21 
5 Chronie Hepatitis ..…........... 51 
8. U. snare Eaeentee en ane 16 
9. Chronic Constipation ……….....…. 25 
10. Stenosis of Pulmonary Artery … 38 
nnn aat 54 


Minute Volume ml. Blood/Min. 





Galactose Galactose | 

Elimination Deficit 

mg./min. mg. % | Galactose Bromsulphalein 
390.6 28.0 1,826 
346.7 25.0 1,667 
470.9 32.0 1,728 
635.0 43.5 1,764 
457.5 54.8 1,018 
612.0 35.3 1,943 
423.6 24.7 1,902 unmeasurable 
578.0 26.6 2,551 2,549 
450.8 39.1 1,371 1,302 
406.8 24.6 1,963 2,020 
415.8 35.9 1,398 1,121 
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ties of error are difficult to isolate and deter- 
mine, in view of a correction of the measured 
values for the hepatic blood flow, indirect evalua- 
tion of the reliability of the individual methods 
must be resorted to. This may be done by com- 
parison of the results obtained by employment of 
different substances in the investigation and pre- 
ferably substances which are dealt with by the 
liver in principally different ways. In this way, 
the probability of the same systematic error occur- 
ring decreases. In this respect, the comparison 
between bromsulphalein and galactose should be 
favourable, the former being excreted in the bile 
(Wirts, 1949) while the latter is included in 
the carbohydrate metabolism of the liver (So s- 
kin & Levine, 1952). 

We found that there is agreement between the 
magnitude of the hepatic blood flow determined 
by the galactose and bromsulphalein methods re- 
spectively, as the mean values and the separate 
results do not deviate significantly from one an- 
other nor from the values stated in the literature 
for the bromsulphalein method (1,530 ml./min. 
+ 300, Bradley et al. (1952)). This agreement 
suggests that both methods are reliable in the 
determination of the hepatic blood flow and, in 
aädition, it supports the presumption that both 
permit calculation of the actual flow on account 
of the considerable difference between the two 
methods. 

Compared with the bromsulphalein method, 
the method described here has the disadvantage 
that it is less suited for determining changes in 
the hepatic blood flow of short duration and that 
the galactose analysis is more complicated than 
is the bromsulphalein analysis. As a particular 
advantage of the galactose method it should be 
stressed that in certain cases it may be employed 
in patients with liver diseases in whom the elim- 
ination of bromsulphalein is so reduced that this 
method cannot be employed, a difficulty fre- 
quently mentioned in the literature (e. g. She r- 
lock, 1951). 





SUMMARY 

A method of determining the minute volume 
of the liver according to the Fick principle, 
employing one single injection of galactose and 
catheterization of the hepatic veins, is described. 
The results hereby obtained in 11 patients (ap- 
proximately 1% litre) do not deviate signifi- 
cantly from the results obtained in 4 cases where 
the bromsulphalein method was employed si- 
maultaneously nor from the values stated in the 
literature as obtained with this method. The 
galactose method proved to be applicable in a 
case of liver disease in which the bromsulphalein 
method failed on account of greatly reduced me- 
tabolism of this substance. 


References: 

Bradley, S. E.: Liver Injury, Josiah Macy jr. Founda- 
tion, New York, 1950. p. 71. 

Bradley, S. E.…, F.J. Inglefinger & G. P. Bradley: Circu- 
lation. 1952, 5: 419. 

Bradley, S. E., F. J. Inglefinger, G. P. Bradley & J.J. 
Curry: J. Clin. Invest. 1945, 24: 890. 

Dominguez, R.: In Medical Physics, Chicago, 1952. 
Vol. II. p. 476. 

Fick, A.: Sitzungsb. d. phys.-med. Gesellsch. zu Würz- 
burg. 1870. 16. 

Gaebler, O. H.: Am. J. Clin. Path. 1945, 15: 452. 

Myers, J. D.: J. Clin. Invest. 1947, 26: 1130. 

Sherlock, S.: Proc. Inst. Med. Chicago. 1951, 18: 335. 

Soskin, S. & R. Levine: In Carbohydrate Metabolism, 
Chicago, 1952. p. 59. 

Tygstrup, N. & K. Winkler: Acta Physiol. Scandinav. 
(in press). 

Tygstrup, N., K. Winkler, E. Lund & H. C. Engell: 
Scandinav. J. Clin. Lab. Invest. 1954, 6: 43. 

Warburg, E. & K. Winge: Acta Med. Scandinav. 1927. 
Suppl. 26: 500. 

Warren, J. W. & E. S. Brannon: Proc. Soc. Exper. Biol. 
& Med. 1944, 55: 144. 

Wick, A. N. & D. R. Drury: Am. J. Physiol. 1953, 173: 
229. 

Wirts, C. W.: Rev. Gastroenterol. 1949, 16: 125. 


MEDICO-STATISTICAL INFORMATION FROM DENMARK 
FOR THE YEARS 1952 AND 1953 


By KAREN DREYER and RICHARD FRIEDBERG 


The information in table 1, and table 2, show- 
ing the number of reported cases of epidemic 
diseases, indicate that the epidemic morbidity in 
the vears 1952 and 1953 remained on the same 
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high level as in 1950 where 197 cases per 1,000 
population were notified, against 152 in 1951 and 
172 during the quinquennial period 19461950. 

The number of notified cases during the first 
months of 1954 was at about the same level as for 
the same months in 1953. The largest numerical 
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Table 1. 


Population: 
Census, November 7th, 1950: 4,281,275. 
Estimated, July Ist, 1953: 4,369,200. 


Practising physicians: 


December 31st, 1952: 4,581, e. g. 1 per 954 inhabitants. 





1952 
1953 


hes | 17,153=17.8 per 1,000 population 
maadnadndan 78,261=17.9 per 1,000 population 
Stilt-l 1952 1,389= 1.8 per cent of total births 
mandiekens 1,543= 1.9 per cent of total births 


1952 39,174= 9.0 per 1,000 population 
total 1953 


2 39,350= 9.0 per 1,000 population 
A under | 1952 2,223=28.9 per 1,000 live-born 
1 year | 1953 2,130=274 per 1,000 live-born 
| 1952 853,899—197 cases per 1,000 popula- 
Notifiable | _ tion 
diseases!) | 1953 841,031=192 cases per 1,000 popula- 
tion 





1) Except venereal diseases, delirium tremens and 
scabies. 


increase from 1951 to 1952—53 occurred for in- 
fluenza, tonsillitis and acute pulmonary diseases. 
The only disease, however, whose occurrence had 
the character of an epidemic, was polio, the 1952- 
epidemic of this disease being the largest ever 
recorded in this country. This epidemic, together 
with the somewhat smaller one in 1953, is discus- 
sed in detail in Danish Medical Bulletin 74: 12, 
1954. The number of paralytic cases notified 
January-June 1954 was 15 (12 aparalytic), viz. 
January 5, February 9, and March 1. 

The crude mortality rate was the same in 1952 
and 1953, namely 9.0 per 1,000, against 8.8 in 1950. 
The actual number of deaths in the voungest age 
groups was exceptionally high in 1952, owing to 
the polio-epidemic. From 1952 to 1953 there was 
a decline in the number of deaths in all age groups 
below 65 vears which, however, was more than 
outweighed by the rise for the age groups over 65, 
resulting in a total increase of 176 deaths. 

The infant mortality which had remained con- 
stant in 1952, namely 28.9 per 1,000 live-born de- 
clined in 1953 to 27.4. 

Since 1951 The International Statistical Clas- 
sification of Diseases, Injuries, and Causes of 
Death of 1948 has been applied to the Danish 
causes of death tabulation. Table 3 shows the 
causes of death in 1952 and 1953 according to the 
Abbreviated List. Tuberculosis deaths have 
reached a new minimum, the rates per 100,000 
population in 1953 being 7.8 and 8.8 for res- 
piratory and all tuberculosis respectively, whereas 
cancer shows the highest rates ever reached in 
this country, namely 17.9 and 18.1 per 10,000 in 
1952 and 1953 respectively. 





Table 2. 
The epidemic morbidity in Denmark 1952 and 1953. 





Reported cases per 10,000 pop. 





1952 1953 1952 1953 

Typhoid fever... 15 31 0.0 0.1 
Paratyphoid fever... 40 35 0.1 0.1 
Epidemic cerebro- 

spinal meningitis. 126 117 0.3 0.3 
Acute anterior polio- 

myelitis, total .……. 5676 1591 13.1 3.7 

—, paralytic .………. 2450 695 5.6 16 
Epidemic 

encephalitis .………. 14 17 0.0 0.0 
Dysentery .……….….……. 191 190 0.4 0.4 
Intermittent fever, 

originating 

in Denmark... — — — — 
Dishtheria ……...... 13 9 0.0 0.0 
Scarlet fever …….….……. 3029 3471 7.0 19 
Puerperal fever .… 39 39 5.12) 5,02) 
Pemphigus 

neonatorum!) …. 235 322 30,5%) 4143) 
Tetanus 

neonatorum!) … 22 30 2.93) 3.93) 
eenden 50996 40926 1176 93.7 
German measles... 6570 22801 15.2 52.2 
Chicken-pox …… 22716 20757 524 47.5 
Whooping-cough .……. 80175 42542 1849 974 


MK nana 19472 16986 44.9 38.9 
BEROER ee oes 220543 260227 5086 595.6 
Angina and ton- 

DK eenn 183451 186598 423,0 4271 
Tracheo - bronchitis 145476 129707 335.5 296.9 
Bronchopneumonia 51142 51050 1179 116.8 
Lobar pneumonia … 6095 5851 14.1 134 
Cholerine and 

enteritis .………...…. 47212 48574 108.9 111.2 
Epidemic hepatitis . 5157 3948 11.9 9.0 
Rheumatic fever... 1594 1462 3.7 3.3 
Erysipelas ..…….…….……. 3881 3736 9.0 8.6 
Gonorrhoea, not pre- 

viously diagnosed 7017 7555 16.2 17.3 
Soft chancre, 

not previously 

diagnosed .….………. 22 12 0.1 0.1 
Acquired syphilis, 

not previously 

diagnosed … 214 149 0.5 0.3 
Congenital syphilis, 

not previously 

diagnosed …… 14 13 0.0 0.0 
Lymphogranuloma 

inguinale .………….……. 7 5 0.0 0.0 
Delirium tremens …… 31 22 0.1 0.1 
NN shared 8188 7350 18.9 16.8 





1) Under 1 month 
2) per 10,000 parturients 
3) per 10,000 live-born 


The following analysis of the changes in causes 
of death over a 30 year period is based on the 
figures for 1951, because of the polio epidemics 
in 1952—53 which gave rise to some non-typical 
features in the death rates for the vounger age 
groups. 
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Table 3. 
Causes of Death in Denmark 1952 and 1953. 
Abbreviated List (B). 

Total Per 100.000 pop. 
1952 1953 1952 1953 
B 1 Tuberculosis of respiratory system... 421 341 9.7 7.8 
B 3 Tubervulesis, other forms ……..............……. 51 44 1.2 1.0 
B 8 MD AE EE OE is os eee oee oe 97 110 2.2 2.5 
B Oe Wens bn eN la eeN 2 1 0.0 0.0 
B ER OR eis nsdeerwaaneeva 1 1 0.0 0.0 
B 7 Scarlet fever and streptocvccal sore throat.... 2 —- 0.0 — 
KR EK ennn een mne nnee ses dens es oan — 1 — 0.0 
B EN eene enke nad es sas 60 28 14 0.6 
B 10 Meningococcal infections.................... 11 10 0.3 0.2 
B ME OO sere seer senteaoren 262 86 6.0 2.0 
EE evn en a en eene an 14 19 0.3 04 
B 17 All other diseases classified as inf. and parasit. 186 166 4.3 3.8 

B 18 Malign. neoplasms, incl. neoplasms of Iymph. 
and heematopoetic tissues .………............ 1174 8114 179.3 185.7 
B 19 Benignant and unspecified neoplasms........ 440 374 10.1 8.6 
B OR OR Senne satenersannare 229 222 5.3 5.1 
EE ene on ed en ta a RE 143 109 3.3 2.5 
B 22 Vasc. lesions affect. central nervous system... »531 5532 127.5 126.6 
B 23 Nonmeningococcal meningitis .……............ 70 64 1.6 1.5 
EE een hen tenen 13 16 0.3 0.4 
B 25 Chronic rheumatic heart disease............. 293 293 6.8 6.7 
B 26 Arteriosclerotic and degenerative heart disease 8437 8301 194.6 190.0 
B 27 Other diseases of heart ….….................. 1546 1442 35.7 33.0 
B 28 Hypertension with heart disease............. 967 1042 22.3 23.8 
B 29 Hypertension without mention of heart... 164 190 3.8 4.3 
DE eenn veen tanarene en sve 195 331 4.5 7.6 
EE ene ee etend oen 1115 958 25.7 21.9 
NR OR serine nes ene can 149 162 3.4 3.7 
B 33 Ulcer of stomach and duodenum............ 320 306 714 7.0 
B MV AROMED „one esenesceseeraseers 127 135 2.9 3.1 
B 35 Intestinal obstruction and hernia............ 309 286 7.1 6.5 

B 36 Gastritis, duodenitis, enteritis and colitis, ex- 
cept diarrhoea of the newborn............ 189 200 44 4.6 
B 7 CRK OE OE aenier en ere vetes veren dienen 262 254 6.0 5.8 
B 38 Nephritis and nephrosis..................... 356 327 8.2 1.5 
B 39 Hyperplasia of prostate .…….................. 599 604 13.8 13.8 

B 40 Complications of pregnancy, childbirth and 
OD OO ee eeen ennen eet 46 65 15 
B 41 Congenital malformations .…................ 430 466 9.9 10.7 

B 42 Birth injuries, postnatal asphyxia and atelec- 
NE si orn nd a an de Noe 530 519 12.2 11.9 
B 43 Infections of the newborn.................. 24 22 0.6 0.5 

B 44 Other diseases peculiar to early infancy, and 
immaturity unqualified .………............... 678 647 15.6 14.8 

B 45 Senility without mention of psychosis, ill- 
defined and unknown causes.............. 825 747 19.0 17.1 
B 48 AR eller OBBERIBR …ooassoeonsrsessenoeercese 3512 3882 81.0 88.9 
BN 47 Fractures, head injuries and internal injuries 1346 1463 31.1 33.5 
EE GB MO rar innsessvarnvenuntoarrdnnnende tie 49 48 14 1.1 
BN 40 Miissts of pelneRs „soos ererverdee 714 690 16.5 15.8 
BN 50 All other injuries .......................««. 685 132 15.8 16.8 
Total .. 39174 39350 903.3 900.6 

Alternative classification of deaths from accidents, poisonings and violence 
(BN 47 — BN 50) according to external cause: 

BE 47 Motor vehicle accidents ..................... 443 521 10.2 11.9 
BE B AR olhar BREMBENES. a-one oaeen 1321 1301 30. 29.9 
BE 49 Suicide and self-inflicted injury...........…. 993 1054 22.9 24.1 
BE 50 Homicide and operations of war............. 37 57 0.9 1.3 
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Table 4. 
Percentage distribution 

1951 1921 
Accidents, poisonings and violence 8 3 
NE nne hedn sadness sten 20 12 
een ns 28 10 

Vascular lesions affecting central 
OE ea es ae 13 5 
annen ederes 2 9 
Other infectious diseases .……..... 1 7 
All other causes of death .…...... 28 54 
100 100 





The percentage distribution of causes of deaths 
in 1951 and 1921 in some broad groups was as 
indicated in table 4. 

It is seen that tuberculosis and other infectious 
diseases, as should be expected, now play a minor 
role as causes of death, whereas cancer and heart 
diseases make up altogether approximately one 
half of all deaths. The first 6 groups, mentioned 
here, are altogether responsible for 72 per cent 


en 


of all deaths in 1951, but only 46 per cent in 1921, 
the rise within the first four groups by far out- 
weighing the decline in the infectious diseases, 
However, it should be emphasized that the in- 
crease of deaths caused by cancer, heart diseases 
and vascular lesions affecting the central nervous 
system are due to not only a real increase of these 
diseases, but also partly to the rise in the number 
of aged, partly to the change of the classification 
systems applied. 


OOG) Accidents, porsonings and 
DD violence. 
\\ Cancer 

UI Heortdiseases 


= Vosc. lesions off centr. nerv. 
vena sysf. 
Tuberculosis 


E] Ofher infectious diseases 
m All other causes of death 
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In figure 1 a and b is shown the corresponding 
percentage distribution for each age group, males 
and females separately. A comparison between the 
two sexes reveals that violent death in 1921 as 
well as in 1951 is playing a far greater role in 
males than in females, whereas tuberculosis which 
in 1921 was of greater importance for females 
than for males is now carrying approximately the 
same weight in both sexes. The increase in heart 
diseases and vascular lesions of central nervous 
system is negligible until the age of 45 and is 
greater for heart diseases in males whereas the 
opposite is true for females. 

The most striking feature for the younger age 
groups is the predominance of violent deaths in 
1951 compared with 1921. In the age group 5—14 
years almost 50 per cent of all deaths among males 
was attributed to violent death and in the age 
group 15—24 years even 60 per cent. The cor- 
responding figures for 1921 were 10 per cent and 
just under 20 per cent. The figures for females 
are at a lower level in both years, but the increase 
is relatively greater than for males. 





A division of violent deaths into traffic acci- 
dents, other accidents, suicide and homicide 
shows that in 1951 one half to one third of all 
these deaths in the vounger age groups (under 
25 years) was caused by traffic accidents, whereas 
suicide is a predominant cause of death in the age 
groups between 25 and 65 years, close to one half 
of the violent deaths among males and far more 
than one half among females being attributed to 
suicide. 

The fight against tuberculosis has in 1952 and 
1953 as mentioned above resulted in new low 
death rates for this disease. Also the number of 
notified cases is on a downward trend, 2,060 
cases of pulmonary tuberculosis or 48 per 100,000 
population being recorded in 1952, as against 
2,412 or 56 per 100,000 in 1951. The rate is, as has 
been the case since 1942, lower for females than 
for males. It must be mentioned that all cases 
notified by physicians are accepted regardless of 
whether the diagnoses are based on demonstration 
of tubercle bacillus or on clinical symptoms only. 
The number of notified cases of extrapulmonary 
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Pulmonary tuberculosis 


Extrapulmonary tuberculosis 














Males Females Males Females 

Total per 100,000 Total per 100,000 Total per 100,000 Total per 100,000 
0— 4 years .……….…. 191 9% 135 71 8 + 11 6 
Beel ®  aneen 585 152 539 145 63 16 25 1 
De & oneens. 888 301 1,333 461 73 25 66 23 
B OP ovens 3,582 582 4,296 682 321 52 329 52 
4564 >» 1,831 396 1,105 225 152 33 192 39 
65 years and over … 397 208 325 152 33 17 64 30 

7,474 348 7,133 354 650 30 687 31 

Table 6. tuberculosis was in 1951 212 or 5 per 100,000 


Beds at Institutions for Treatment and Care 


of the Sick. 
Denmark 1953. 











No. of beds 
total per. 1,000 
population 
Beds for patients with 
medical-surgical diseases at: 
General hospitals .…........ 21,245 
Sick-wards at certain greater 
MOEN ee 2,745 f 24,268 5.60 
Private clinics run by phy- 
OE serene siees 278 
Beds at maternity depart- 
ments and clinics run by 
DE seventeen 637 0.15 
Beds for epidemie diseases... 2,195 0.51 
Beds at health resorts .………. c. 1,300 0.30 
Beds at state recognized 
convalescent homes .……… c. 1,200 0.28 
Beds for treatment of 
Tuberculosis at: 
NN sn dn aen 1,653 
Tuberculosis hospitals .…….…… 1,383 | 
Seaside hospitals .………........ 373 4,209 0.97 
Seaside sanatoria .……........ 566 
Convalescent homes .……… 234 | 
Beds at hospitals for Epilep- 
NB arena nan add 854 0.19 
Beds for Mental diseases at: 
Medical-surgical hospitals 528 Ì 
State mental hospitals ……… 7,406 | 10,826 2.50 
Municipal mental hospitals. 2,705 | 
Private mental hospitals 187 
Places for children with 
congenital Syphilis.......... 50 0.01 
Total .. 45,539 10.50 





For Abnormal persons there were in 1953: 


total 

Asylums for Feeble-minded.. 15,132 
Institutions for the Blind .…. 390 
—- for the Deaf-mutes 624 


per 1,000 
population 
3.49 

0.09 

0.14 








population and in 1952 319 or 7 per 100,000. At 
the end of 1952 there were altogether 15,207 
known cases of pulmonary tuberculosis in Den- 
mark or 351 per 100,000 population. The corre- 
sponding figures for extrapulmonary tuberculosis 
were 1,337 and 31 respectively. The cases were 
distributed according to age and sex as shown in 
table 5. 

There are 101 chest clinics in Denmark includ- 
ing one central clinic in each county. The physi- 
cians at these clinics are also chief physicians of 
the local tuberculosis hospital. In 1952 these 
clinics gave altogether 1,300,000 consultations. 
190,000 persons were referred for examination 
and 55,000 BCG-vaccinations were made. 1,915 of 
2,060 new cases were notified by the chest clinics. 


The general hospitals of Denmark have ever 
since 1806 been a responsibility of the local au- 
thorities, the counties and the cities, while the 
number of private hospitals is insignificant in 
relation to the aggregate hospital system. 

A reorganization of the hospital system has been 
proceeding since about 1930, aiming at establish- 
ing in every county one or two so-called »Central 
Hospitals« with a surgical, a medical and a radic- 
logical department as a nucleus. Other special de- 
partments may be and have in some cases already 
been added. The purpose of this reorganization 
was to ensure the whole population, rural as well 
as urban, a share in the great progress of medical 
science, and the development has been so rapid 
that there is now at least one Central Hospital in 
every county. 

Table 6 is a survey of the availability of hospital 
accomodation in Denmark for admittance and 
treatment of sick and other persons unable to get 
necessary treatment or nursing at home. 

The number of medical-surgical hospitals was 
149 at the beginning of 1953. Three of these with 
a total of 1,858 beds were owned by the State (of 
which one with 1,334 beds in the Capital); 124 
were county and municipal hospitals with much 
the greater number of beds, 20,946 of a total of 
25,428 (of which 27 Central Hospitals outside the 
Capital had 9,524 beds) ; 15 were private hospitals, 
most of them belonging to Catholic communities, 
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Table 7. 
Special Departments of Danish Hospitals. 
Activity in 1952. 




















2 
8 _ 
5 zE ej Bp 
SE ES = ae = 
bd Pl vm ww vs 
ss 3 5e E5%a 
ZA @ as as 
Medical departments ... 52 6275 88,974 22 
Surgical departments .… 47 5843 140,186 15 
Neurological depart- 
OOM VERTE 465 7,743 22 
Brain-surgical depart- 
DE vinde dees 2 100 3,519 12 
Órtopaedie departments 6 420 5,674 27 


Gynaecological depart- 

EE annet ee 9 607 16,866 14 
Maternal departments.. 4 380 8,790 12 
Ear-, nose- and throat- 


departments .…………….…. 25 7125 16,896 2 
Eye-departments ……….……. 19 315 5,276 16 
Pediatric departments.. 11 5 9,012 27 


Departments for diseases 
of the skin and vene- 
real diseases .…...... 8 496 6,007 25 
Department for treat- 
ment with radium … 3 
Fysiurgic departments . 1 
X-ray-departments ………. 1 12 209 23 
Epidemic departments.. 5 737 11,208 18 
Psychiatric departments 4 506 10,352 20 
Departments or hospitals 


for tuberculosis .…………. 21 3,599 72 





having a total of 1,409 beds (of which 2 with 460 
beds in the Capital), though by agreement the 
majority of these beds are at the disposal of the 
public hospitals. The remaining 7 institutions 
with an aggregate of 1,215 beds (of which 5 with 
932 beds in the Capital) are chiefly functioning 
as public hospitals; but as they are for special 
purposes, and as their economic structure is diffe- 
rent from that of the municipal hospitals they 
form another separate group. In all, there are 19 
hospitals in the Capital with 7,666 beds. During 
the past 12 to 15 years the total number of hospi- 
tal beds has increased at nearly the same rate as 
the population. In 1953 the number of beds per 
1,000 inhabitants was the same as in 1934, namely 
5.9. During the same period the medical-surgical 





for epidemic diseases have decreased correspond- 
ingly from 0.9 to 0.5 per 1,000 inhibitants. In ac- 
tual fact, epidemic occupants have fallen off still 
more, because these beds are often used for medi- 
cal-surgical patients. 





Table 8. 
Survey of Cases admitted to Danish General Hospitals 
1952. 
Ed dl 
- ke 
. = 


Î 
|» 
ld 
| 
| 





1. Respiratory diseases .….…….….…. 22,374 47.6 
B OE aantoe. 652 1.4 


3. Diseases of musc. skelet. syst 21,703 46.1 
4. Diseases of the blood and 
blood-forming organs ………. 3,396 1.2 
5. Endocrine diseases .……….….….….. 13,042 27.7 
6. Diseases of the digestive syst. 73,585 156.5 
7. a. Poisonings, acute .………….………. 4,579 9.7 
7. b. Poisonings, chronic …………… 1,088 2.3 
eeh ee stien 14,474 30.8 
9. Infectious diseases 25,622 54.5 
a. Pulm. tuberculosis .……..…. 3,977 —- 


b. Other tuberculosis .……….... 655 
c. Infectious diseases treated 


without charge 6,276 — 
EE enne sne 829 
10. Diseases of the circulatory 
ON innen mensen. we 28,441 60.5 
11. a. Diseases of the genitals, 
male (excl. venerea) .………. 5,649 12.0 


b. Diseases of the genitals, 


female (excl. venerea) …… 30,696 65.3 


12. Malformations, congenital …… 2,642 5.6 
13. Organic diseases of the ner- 
VERE PER oee oo ee 13,661 29.0 


14. Functional diseases of the 

nervous system .……........ 
5. Infantile diseases .….......... 
6. Diseases of the urinary syst. 
7 


22,611 48.1 
2,209 4.7 
11,473 24.4 


17. Diseases of pregnancy and 

ON enten nen se 28,269 60.1 
18. Normal pregnancy and birth 44,293 94.2 
19. a. Tumours, malignant .……... 16,838 35.8 


11,110 23.6 
40,073 85.2 
6,521 13.9 
9,572 20.4 


b. Tumours, benignant .…...…. 
20. Traumatic injuries .…….......…. 
BE OD ONE eee eee ee 
EE nn ras eee dn 
23. Observations and other un- 


ON en tes 15,690 33.4 














beds, including beds for skin and venereal dis- psttene israel rn 
eases, have increased from 4.5 to 4.9, and the beds Anaestheties ….…… ’ 
Table 9. 
Working Expenses of all Public Hospitals 1951—52. 
in Danish Crowns (1 D. Cr. = 1 sh.=0.14 U.S.A. $) 
Wages and Board of Other 
Tetat salaries patients expenses 




















County and municipal hospitals .………................. 
EN ie ie roer lenen nennen dee 


1,000 D.Crs. 


1,000 D.Crs. 1,000 D.Crs. 1,000 D.Crs. 


226,894.2 121,379.6 25,190.1 80,324.5 
27,404.6 15,936.5 2,204.5 9,263.6 
254,298.8 137,316.1 27,394.6 89,588.1 











156 


DANISH MEDICAL BULLETIN 


Vol 1 ne 





Table 7 shows the number of special depart- 
ments with figures for beds and patients for the 
whole country, and the length of stay per patient, 
counting only hospitalized patients. 

The criterion of a special department is that it 
is in the charge of a specialized physician, regard- 
less of its size. 

The year 1945 was the first for which the hospi- 
tals made standard returns of the diseases treated 
during the year. The basis of these returns is the 
National Health Service’s list of diagnoses. In 
Table 5 is shown the result of a compilation of the 
statistics for the whole country. It is clearly reali- 
zed that this list is far from ideal, and work is 
going on, aiming at establishing a list based on 
The International Statistical Classification of Dis- 
eases, Injuries, and Causes of Death of 1948. 

Every year the National Health Service draws 
up a survey of the working expenses of public 
hospitals, based upon returns sent in by the hospi- 
tals on specially designed forms. The information 
in table 9 is taken from the last financial year 
for which all the figures are available. 

The average outlay per patient-day for the 
whole country in 1951—52 was 33.07 Danish 
Crowns. Per board-day the expense was 2.29 
D.Crs. The expense per head of population was 
58.64 D.Crs. Patient-days and board-days totalled 
7,690,800 and 11,955,700 respectively. 

The total number of physicians employed at the 
public hospitals was 1,433 of which 1,268 were at 
county and municipal hospitals. 6,047 registered 
nurses (including post-graduate students) worked 
at the public hospitals (5,242 of these at the county 
and municipal hospitals), and there were 3,879 
student nurses (excluding post-graduate students), 
3,671 of these worked at the county and municipal 
hospitals. The private hospitals employed 230 
physicians, 871 registered nurses and 326 student 
nurses, making a total of 1,663 physicians. 6,918 
registered nurses and 4,205 student nurses work- 
ing at all Danish hospitals. 


BOOKS 


CONNECTIVE TISSUE IN HEALTH 
AND DISEASE 
Edited by G. ASBOE-HANSEN 


This work gives an introduction into a new 
field of medical science. It does not exactly un- 


veil any mystery, but throws an urgently neede 
light on the role of connective tissue in mod 
medicine. The rapid advances in connecti 
tissue research during the past 10, and especialk 
the past 5 years has introduced important aspect 
to clinical medicine. This new science has de 
veloped at such an amazing rate that for som 
years the clinicians were unable to fathom 
the findings held out to them by the theoreti 
workers. A huge lesson had to be learnt from th 
roots. 

Since the hormones cortisone and ACTH we 
introduced in medical therapy 5 vears ago, 
intimate knowledge of the physiology and patho 
physiology of the connective tissue has becom 
indispensable. To-day we may state that no con 
scientious doctor should treat human patient 
without being familiar with the structure am 
function of the connective tissue. 

This book on connective tissue in health an 
disease was published as a response to a gene 
claim for competent information. The editor 
actively occupied with experimental as well 
clinical mesenchymology. The list of contributor 
includes 23 outstanding specialists from U.S 
England, Italy, Finland, Sweden, and Denma 
and among these practically all the pioneers 
the field. 

The material is presented in surveys based « 
the most recent advances within morphology ar 
morphogenesis, histochemistry, chemistry ar 
biochemistry, physiology, pathology, and end 
crinology. The significance of connective tissu 
in the healing of wounds and fractures, in Ì 
fection and inflammation, in cancer growth an 
invasion, in arteriosclerosis and other cardi 
vascular diseases as well as in the changes 
aging is discussed in detail. The clinical chapte 
on »collagen diseases«, arthritis, dermatolog; 
ophthalmology and posttraumatic fibroses (i 
cluding serosal adhesions) are written by co 
nective-tissue-minded clinicians. 

The chapters are short and perspicuous and th 
subjects are presented so as to be accessible to 
members of the medical profession. The greate 
part of the 321 pages is comprehensible and su 
gestive to any medical reader, irrespective of h 
training. For those interested in special aspec 
there are useful references. The book is richk 
furnished with illustrations, in black as well 
in colours. It is indispensable to internists 
surgeons who have to treat diseases of connecti 
tissue, systemic as well as localized, and who 
education did not give them an insight into 
biology of the mesenchyme. On the other har 
it contains new material even for the most sp 
cialized theorists. 


Munksgaard, Copenhagen 1954. 
321 pages, 85 illustrations. 
Price $ 7.50, sh. 52/6 or Danish kr. 50—. 











